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My dear Mr . S e c re t ary : 

July 2 4 ,  19 7 3 

I am p le as ed to tr ansmi t to you the Int e r im Rep o r t  of 
the National  Pe t r o l eum C oun c i l  ent i t l e d , Emergency Preparedness 
for Interruption of Petroleum Imports into the United States. 

The obje c t ive of th i s  s tudy i s  to as s e s s  the capab i l i t i e s  
of the Un i te d  S ta t e s  t o  cope w i th a sudden but temp or ary in te r ­
rup t i on of pe tr o l eum impo r ts into th i s  count ry and t o  review 
the op t i ons op en t o  us to  m in im i z e  the imp a c t  of such an inter ­
rup t i on . It should  b e  carefu l ly noted that th i s  is  fundament a l ly 
a diffe rent cond i t i on from the curr ent t i gh t  petrol eum s upply 
s i tu a t i on wh i ch e x i s t s dome s t i c a l ly .  

U l t ima te ly , the b e s t  way t o  minimi z e  the impact of a 
d i s rup t i on of imp o r ts i s  to deve l op our dome s t i c  energy re sources 
to the maximum e x t ent po s s ib l e . It i s  impor tant to  re cogni ze 
th at the Un i te d  S t a t e s  has extens ive pr imary energy re s ources 
wh i ch can be deve l op e d . This  requires  th e cooperation of a l l  
r e s p ons ib l e  p e op l e . 

The purp o s e  of th i s  Int e rim Rep o r t  i s  to  pre s en t  only the 
prel iminary findings  of the Comm i tt e e  on Emerg ency Preparednes s .  
Th i s  i s  subm i t te d  a t  th i s  t ime p e r  y our e ar l i e r  reque s t . The 
Commi t t e e ' s  s tudy and the NP C ' s  final r e p o r t  wi l l  not b e  comp le ted 
for s eve ral  month s . Hopefu l ly , the pre l iminary findings of th i s  
report w i l l  as s i s t  b o th gove rnment and indus t ry i n  i t s  in i t i al 
effo rts  t o  formu l at e  eme rgency preparedne s s  p l ans fo r the type of 
cont ingency hereby  as s e s s e d . Addi t i on a l  and more de t a i l e d  results  
wi l l  b e  p r e s en t e d  in the  final  report . 

Honorab l e  Ro g e r s  C .  B.  Morton 
Secre tary of the In t e r ior  
Wash ing ton , D .  C .  

1625 K Street, N. W., Washington, D. C. 20006 (202) 393-6100 



. . . . Emergency Preparedness for 
Interruption of Petroleum Imports 
into the United States. . . . July 1973 

An Interim Report of the National Petroleum Council 

. . . . . .  P r e p ar e d  b y  the Na t i ona l P e t r o l e um C o unc i l 's C omm i t t e e  on Eme r gency 
Preparednes s . . . .  C a r r o l  M .  B enne t t , Cha i rman . . . .  w i th the As s i s tance of 
the C o ordinat ing Sub comm i t t e e  . . . .  J ames  S .  C r o s s , Cha i rman . . . . . . . .  . 



NATIONAL PETROLEUM COUNCIL 

H .  A .  True , Jr . , Chairman 
Rob e r t  G .  Dunlop , Vice Chairman 

Vincent M .  Brown , Executive Director 

Indus t ry Adv i s ory Coun c i l  t o  the 

U . S .  DEPARTMENT OF THE I NTERIOR 

Ro g e r s  C .  B .  Mo rton , Secretary 
S t ephen A .  Wak e f i e ld , Assistant Secretary 

for Energy and Minerals 
Duke R .  L i gon , Director� U. S. Office of Oil and Gas 

A l l  Rights  Re s e rved 
L ib r ary of  Congre s s  C at a l o g  C ard Numb e r :  7 3 - 8 6 7 4 4  

©Nat ional  Petro l e um Coun c i l  1 9 7 3  
P r in t e d  i n  the Un i t e d  S t at e s  o f  Ame r i c a  



TABLE  OF CONTENT S 

I NTERIM REPORT 

I nt r o du c t i on . 

B as e s  fo r  the S tudy 

P r e l imin ary F indings and C on c lus ions . 

PRO G RE S S  REPORT O F  THE COORD I NAT I N G  SUBCOMM I TTEE 

S e c t i on One 

S e c t i on Two 

S e c t ion Thre e  

S e c t i on F our 

S e c t i on F ive 

APPEND I CES  

App endix A 

App endix B 

C ommi t t e e  O r g an i z at i on and Funct i ons . 

Petro leum U s e  Cur t ai lment in 
a Shor t - T e rm Eme rg ency 

Fue l C onve r t ib i l i ty . 

Eme rgency O i l  and Gas  P r oduct i on 

Alt e rnat ive s  for  Mainta ining 
Emergency S t andby P e t r o l eum Supp l i e s . 

Re que s t  L e t t e r s  . 

C omm i t t e e  Ro s t e r s  . 

1 

5 

7 

15 

1 7  

2 1  

2 3  

3 1  

4 7  

5 1  



I NT RODUCT I ON 

The obj e c t i ve o f  the Nat i onal P e t ro leum Counc i l ' s  Eme rgency 
P r e p a r e dne s s  Commi t t e e  i s  t o  as s e s s  the cap ab i l i t i e s  o f  the Un i t ed 
S t at e s  t o  cope w i th a s udden but temp o r ary denial  of p e t ro l e um 
imp o r t s  and to  review the op t i ons open to the coun t ry t o  minimi z e  
the imp act o f  s uch an int e r rup t i on .  The type o f  eme rgency p o s tu ­
l at e d  i n  this  repo rt woul d r e s ult from a short - t e rm ,  9 0 - t o  1 8 0 -
day , den i al o f  25 to  50 p e r c ent o f  the Nat i on ' s  w at e rb o rne petro ­
l eum imp o rt s .  Th i s  den i al coul d o c cur w i th l i t t l e  warning as  
coul d result  from ac t i ons o ve r  wh i ch the Un i te d  S t at e s  has  no  
d i r e c t  control  o r  from confro n t at i ons o f  fore i gn gove rnments wh i ch 
do n o t  invo lve arme d con f l i c t  by  the Uni t e d  S t at e s . Ul t imat ely , 
howeve r ,  the only e f fe c t ive p r o t e c t ion agains t an imp o r t  int e r ­
rup t i on i s  t o  deve l op t o  th e max imum extent p o s s i b l e  the Nat i on ' s  
dome s t i c  ene rgy re s ourc e s . I n  re cent t ime s , the Nat i on has not 
p rovided  adequa t e  encourag ement fo r the deve lopment o f  the s e  
re s ou rc e s . 

Unt i l  recen t ly , the Un i t e d  S t at e s  has b e en e s s ent i a l ly s e l f ­
s uf fi c i ent in i t s  p e t r o l eum n e e ds . P r i o r  t o  early 1 9 7 2 , spare 
dome s t i c crude p ro duc ing cap ac i ty was ava i l ab l e  an d coul d b e  cal l e d  
up on to  me e t  the growing ne e ds o f  t h e  U . S .  e conomy . S ince 1 9 7 2 , 
howeve r ,  dome s t i c  c rude produc t i on has been  at cap ac i ty and i s  now 
ent e ring  a de c l i ning p ro duc t i on trend . 

The Un i t e d  S t at e s  has an ade quat e ene rgy res ource b a s e  whi ch 
c an b e  c onve rt e d  into  ava i l ab l e  supp l i e s g iven suffi c i ent time and 
a p o l i t i c al and e c onomic  envi ronment wh i ch encourage s devel opment . 
The Nat i onal P e t ro l e um C ounc i l ' s  U . S .  Ene rgy Out l o ok rep o rt e x ­
amined  t h e  l ong - t e rm requi rements f o r  energy i n  t h e  Uni t e d  S t at e s , 
an alyz ing b o th the p o s s ib i l i t i e s  o f  mee t ing the s e  nee ds w i th do ­
me s t i c  fue l s  and the ch an g e s  in gove rnment p o l i c i e s  and e conomic 
condi t i ons that wo u l d  be  requ i r e d  to  improve the dome s t i c  energy 
s up p l y  s i tua t i on . *  

I n  the sho rt  and i n t e rme d i at e  t e rm ,  howeve r ,  the Uni t ed S t ates  
has no app a rent al t e rnat ive except t o  b e come increas ingly dependent 
up on fo re i gn o i l . I n  1 9 7 4 , the c ountry wi l l  b e  imp o r t i ng ab out 4 2  
p e r cent o f  i t s  o i l  n e e d s , and b y  1 9 7 8  imp o r t s  are proj e c t e d  t o  b e  
59 p e rcent o f  requi rement s .  Mo s t  o f  the s e  addi t i onal imports  w i l l  
c ome from the Mi ddle  E as t . 

The sub s t ant i al dependence o f  the Uni t ed S t at e s  on imports  
has maj o r  nat i on a l  s e cur i ty imp l i cat i ons . Re cogni z i ng the s e  
imp l i cat i ons an d the ne e d  f o r  an e ffect ive eme rgency p reparedne s s  
p l an ,  the Se cret ary o f  the I n t e r i o r  early this  year  re que s te d  the 
Nat i onal Pe trol eum Coun c i l  to unde r t ake a "comp rehens ive s t udy and 
an alys i s  o f  p o s s ib l e  eme rgency s upp l ements to or a l t e rnat ive s  fo r 

*NPC3 U. S. Energy Outlook--A report by the National Petroleum 
Council's Committee on U. S. Energy Outlook ( Decemb e r  1 9 7 2 ) . 
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i mp o rt e d  o i l , n atural gas l i qui ds and p r o ducts  in the event o f  
int e r rup t i on s  t o  current l eve l s  o f  i mp o r t s  o f  the s e  ene rgy supp l i e s "  
( s e e  re qu e s t  l e t ters , App endix A) . The S e cre t ary furthe r reque s t e d  
that t h e  s tu dy as sume imp o r t  inte r rup t ions o f  1 . 5 and 3 . 0  mi l l i on 
b ar re l s  p e r  d ay for 9 0 - day and 1 8 0 - day p e r i o ds . I n  the reque s t  
l e t t e r s , i t  w a s  po inted  out that , i n  a p e r i o d  o f  rap i dl y  incre as ing 
dependence  on imp o rte d p e tro leum , "i t b e come s  mandatory that the 
N at i on ' s e me rge ncy p repare dne s s  p rogr am to ens ure s upply  o f  p e t ro ­
l e um b e  i mp ro ve d  w i thout de l ay." 

A di s t i n c t i o n  mus t  b e  drawn b e tween the current t igh t dome s t i c  
p e t r o l e um s up p ly s i tu a t i on and the e me rgency cond i t ions wh i ch are 
addre s s e d  in th i s  report . D i f f i cu l t  s upply condi t i ons in thi s 
coun try r e s u l t  from t rends wh i ch h ave b e en e s t ab l i s hed ove r a 
p e r i o d  o f  y e a r s , and i t  i s  expe c t e d  that the s e  t rends w i l l  p e rs i s t  
dur ing the next s eve ral  y e ars . Thi s s tudy , o n  the o the r h an d ,  con ­
ce rns i t s e l f  w i th a sudden inte rrup t i on o f  imports  whi ch i s  o f  
l imi t e d  dur at i on ( 3  to  6 months ) .  

The s o l ut i ons ava i l ab l e  t o  min imize the imp a ct o f  a s hort ­
dur at i on i mp o r t s  int e rrup t i on are fundament a l l y  di ffe rent  from 
tho s e  requ i re d  to corre ct the l ong - t e rm dome s t i c  s upp l y  s i tuati on . 
I n  the event o f  a sho r t - t e rm inte r rup t i on o f  the magni tude s p e c i ­
fi e d  b y  the S e c ret ary o f  the Int e ri o r , i t  woul d b e  ext reme ly d i f ­
fi cu l t  fo r t h e  e c onomy to  re adj us t i t s e l f  wi thout re s o rt ing t o  
eme rgency me a s u re s . Me asures  wh i ch a r e  app l i cab le  f o r  s hort  p e r ­
i o ds o f  t ime include s ub s t an t i a l  r e duct i ons i n  demand , e me rgency 
p r o duct i on me a s ure s , re l i ance on crude and products  wh i ch have 
b e en s t o ckp i l e d ,  and maximum u t i l i z at i on o f  avai l ab l e  a l t e rnate 
ene rgy s ources . Obvious ly the s e  eme rgency me asure s c an only b e  
ma intained  fo r weeks o r  months r athe r th an ye ars . Thus , s o lut i ons 
to the l ong- t e rm supply sho rtage s l i e  in p roviding a fre e marke t ­
p l ace  and an e c onomi c and regu l a t o ry c l imat e wh i ch encour age s 
maximum ene rgy s e l f - suffi c i ency r ath e r  than in temp o r ary emerg ency 
me asure s . Ac c o r dingly , the Se cre t a ry o f  the I n t e r i o r  r eque s t e d  
t h a t  p art i cul ar attent ion b e  given t o - -

. . .  the c ap ab i l i ty fo r e me rgency increas e s  in p r o duc t i on , 
p r o c e s s ing , t r ansp o r t a t i o n  an d r e l a t e d  s torage; the ab i l ­
i ty t o  p ro vi de an d ma int ain an eme rgency s to r age c ap ab i l ­
i ty an d i nvent o r i e s ;  inte r fu e l  s ub s t i tution o r  conve r t i ­
b i l i ty o f  p r i mary fue l s  in t h e  maj o r  fue l cons uming s e c ­
t o r s ;  s i de e ffects  o f  abno rmal e me rgency ope rat i o n s ;  gains 
in s up p l y  from varying leve l s  o f  curt a i lments , r at ioning 
an d cons e rvat ion me asur e s ;  gains  from tempo r ary r e l ax a ­
t i on o f  envi ronmental re s t r i c t i on s ;  as we l l  as  t h e  con­
s t r a i n t s , if  any , imp o s e d  by de f i c i ent supp ort  c ap ab i l ­
i ty i f  an extrao rdin ary demand o c curs fo r manpowe r ,  ma ­
t e r i al s , as s oc i at e d  c ap i tal  r e qu i rements and o p e r a t ing 
expens e s  due t o  eme rgen cy me a s u re s . *  

I n  r e s p on s e to  the s e  r e que s t s , the National P e t r o l eum Counc i l  
e s t ab l i s he d a Commi t t e e  on E me rgency P rep are dne s s  und e r  the chair -

*Reque s t  l e t te r ,  Appendix A .  
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man s h ip o f  Carrol M. B enne t t , Ch ai rman o f  the B o ard , Texas P ac i f i c  
Oil Comp any , I nc . , and t h e  co ch a i rman s hip o f  Hon. S tephen A .  
Wake fi eld , As s i s t an t  S e cre t ary o f  the I n t e r i o r  fo r Ene rgy and Min ­
e r als . The Comm i t t e e  i s  as s i s t e d b y  a C o o rdinat ing Sub c ommi t t e e , 
cha i re d  by Dr . J ame s S .  Cro s s , Dire c to r , E conom i cs and I ndus t ry 
Affai rs , Sun Oil Comp any , and the coch a i rmans hip o f  Duke R .  L i gon , 
D i r e ct o r ,  Office  o f  O i l  and Gas , Dep artmen t o f  the I n t e r i o r .  ( Fo r  
a li s t ing o f  memb e rs o f  the Commi t t e e  and i t s  Sub commi t t e e s , s e e  
App endix B . )  

The purp o s e  o f  th i s  I nt e ri m  Rep o r t  i s  to  p r e s ent the prelim ­
inary findings o f  the Commi t t e e . Although the Commi t t e e ' s  s tudy 
and final rep o rt will not  b e  comple t e d  for  s eve r al months , i t  i s  
b eli eve d that the s e  p relimin ary findings will a i d  b o th indus t ry 
and gove rnment i n  th e i r  current e f forts to fo rmulat e  eme r gency 
p repare dne s s  plans . Ag ain , i t  should b e  emphas i z e d  that the s e  are 
p relimin ary findings and that addi t i on al and more de t aile d re sults 
will b e  p r e s ente d in the final report. 
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BASES FOR THE STUDY 

I n  o rde r to deve lop and quant i fy the eme rgency preparedne s s  
op t i ons ava i l ab l e  t o  re s p ond t o  the imp o r t s  di s rup t i ons outl ine d 
in the S e c re t ary ' s  reque s t  l e t t e r, the C ommi t t e e  de c i de d  to con­
s i der the c a s e s  s hown in T ab l e  1 .  

Date of 
I nterru ption 

1 / 1 /74 

1 / 1 /78 

• Mi l l ion barre l s  per day. 

TABLE 1 

I MPO RT I NT E R R UPTION CAS ES CONSI D E R ED 

Period of 
Volu me Interru ption 

( MMB/D*)  ( Days) 

1 . 5  90 

3.0 1 80 

3.0 1 80 

Type of Import 

Crude 
60/40 Crude/Product 
Crude 

60/40 Crude/Product 
Crude 
60/40 Crude/Product 

The Comm i t t e e  adop t e d  C as e  I V  from the NP C U . S .  Ene rgy Out ­
l o ok rep o r t  for the p r e - den i al p e t ro l eum s upp ly/demand b a l ance 
s i tua t i on on J anu ary 1 ,  1 9 7 4 , an d J anuary 1 ,  1 9 7 8 . Case  IV i s  
e s s enti al ly a "t rends cont inue " cas e and , i n  view o f  recent experi ­
enc e , was cons i d e re d  app rop ri ate  for the purp o s e s  o f  th i s  s tudy . 
Howeve r ,  a pre - den i a l  s uppl y/demand s i tuation i s  not cri t i c al to  
the  re s ul t s  of  this  s tudy s ince the inte rrup t e d  volumes have b e en 
spe ci fi e d  by the Dep artment of the I n t e r i o r  in i t s s tudy re que s t . 

The Commi t t e e  al s o  s e l e c t e d  fo r us e in i t s  vari ous e c onomic 
an d cost  an l ays e s  the o i l  and gas "p r i c e "  p r o j e c t ions o f  Cas e I V  
re c al cul a t e d  in cons t ant 1 9 7 3  do l l a rs . *  Co s t s  and e conomi cs we re 
c al cu l a t e d  in cons t an t  1 9 7 3  dol l ars in orde r  to e l iminate unc e r ­
t a i n t i e s  as s o c i a t e d  w i th p ro j e c t i ons o f  infl at i on . 

I n  furth e r  deve l o p i n g  the b as e  c as e , the Committee  recogni z e d  
re c ent o i l  supp l y  and demand trends by mino r ad j us tment s to the 

*Co s t s  and "p r i c e s "  us e d  in the U . S .  Ene rgy Ou tl ook report 
were c al cul a t e d  in cons t ant 1 9 7 0 do l l ars t o  e l imin ate all future 
infl a t i onary e ff e c t s . As us e d  in the U . S .  Ene rgy Ou t l o ok s tudy , 
"p r i ce "  do e s  no t me an a s p e c i f i c  s e l l i ng p r i c e  as  b e tween producer 
and purchas e r  and does not  rep res ent a future mark e t  value . The 
t e rm "p r i c e "  i s  u s e d  to re fe r  gene ral ly to e conomic l eve l s  whi ch 
woul d ,  on the b a s e s  o f  the  cas e s  analy z e d , support g i ven leve l s  
o f  act ivi ty f o r  the p art i cul ar fue l . 
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1 974 b al ance p r o j e c t e d  by C a s e  I V  o f  the U . S .  Ene rgy Out l o ok 
rep o rt . Thus , fo r the purp o s e s  o f  th i s  s tudy , the ove r a l l  o i l  
s upply/demand p i cture , ag ains t wh i ch the imp ac t  o f  imp o rt den i a l s  
w i l l  b e  e va luat e d ,  i s  shown i n  T ab l e  2 .  

I t  i s  qui t e  c l e ar that the Un i t e d  S t at e s , b e tween now and 
1 9 78 ( the t ime p e r i o d  und e r  cons i de rat i on in this  s tudy) , wi l l  have 
to r e l y  on imp o r t s  o f  crude o i l  and p r o duct s for  a s ub s t ant i al p art 
o f  i t s  ene rgy n e e ds . W i th imp o rts  p ro j e c t e d  to  r e a ch 1 3 . 5  mi l l i on 
b a r re l s  p e r  day in 1 9 7 8 , a d i s rup t i on exce e ding the 3.0 mi l l i on 
b ar r e l s  p e r  day addres s e d  in this  s tudy i s  e n t i r e ly p o s s ib le . 

TAB LE 2 

TOTAL U.S. P ET ROLEUM S UPPLY /D EMAND BALANCE* 
(Mi l l ion Barrels per Day) 

Actual Projected 

1 970 1 974 1 978 

Total Demand 1 4.7 1 8. 3  22.7 

Domestic L iqu ids Product ion 
Crude and Condensate 9. 6 9.0 7.8 
Natural Gas L iqu ids 1 .7 1 .6 1 .4 

Total 1 1 .3 1 0.6 9.2 

I mports 
Overland 0.8 1 .2 1 .2 
Waterborne 2.6 6.5 1 2.3 

Total 3.4 7.7 1 3.5 

I mpo rts as Percent of Demand 23 42 59 

* Based on Case IV of the U.S Energy O utlook report with minor adjustments to 1974 data to reflect current conditions. 

6 



P RE L I MI NARY F I NDINGS  AND CONC LUS I ONS 

The N a t i on al P e troleum Council was reque s t e d  by the Dep artment 
of the I n t e r i o r  in e arly 1 9 7 3  to  make a comp rehens ive s tudy and 
analys i s  o f  po s s ible eme rge ncy s upplements to or alt e rnatives  fo r 
imp o r t e d  o il ,  n atural gas li qui ds and p e t ro leum p roduc ts in the 
event o f  an int e r rup t i on o f  the s e  imp o r t s .  At the outs e t , i t  was 
recogn i z e d  that comple t i on o f  thi s  s tudy would require  ab out 1 
ye a r; howeve r ,  the S e cre t ary o f  the I n te r i o r  reque s te d  th at the 
NP C p r e s ent  on I nt e r im Repo r t  o f  i t s  f indings in July 1 973 . 

Th i s  I n t e rim Rep o r t  rep re s ents  a summary o f  the findings o f  
the Eme rgency P reparedne s s  Comm i t t e e  t o  date . Areas o f  s tudy for 
wh i ch s ign i fi c an t  findings can be rep o r t e d  include evaluat i ons o f  
s av ings through p e t roleum us e cur t a ilment wh i ch might b e  re ali z e d  
through volun t ary an d mandat o ry me asures , e s t imat e s  of eme rgency 
o i l  p r o du c t i o n  volume s , and evaluati ons o f  the fe as ib i li ty and 
co s t  o f  p rovi ding eme rgency s t andby p e t ro le um s uppli e s  by s to rage 
o r  by re s t r i ct i on o f  dome s t i c  p roduct i on . Sub s t an t i al addi t i onal 
wo rk remains t o  b e  unde rtaken in the areas  o f  fuel conve r t ib ili ty , 
logi s t i cs and the de t aile d  requi remen t s  o f  an eme rgency preparedne s s  
plan . 

I n  o rde r t o  re spond ade qua tely to  the S e c re t ary ' s  reques t ,  
the Commi t t e e  conclude d that i t  would b e  nec e s s ary to  analy z e the 
imp ac t  o f  an eme rgency unde r two b as i c  condi t i ons . The f i r s t  
condi t i on i s  o n e  i n  whi ch the Un i t e d  S t at e s  h a s  only minimal opp o r ­
tun i ty to  develop eme rgency p reparedn e s s  plans and t ake po s i t ive 
s te p s , s uch as e s t abli s h ing eme rgency p e t r oleum suppli e s  to m in i ­
mi z e  the imp a c t  o f  an imp o r t s  inte r rup t i o n . Thi s  condi t i on i s  
rep re s en t e d  b y  an inte rrup t i on o c curr ing o n  J anuary 1 ,  1 974 , when 
i t  w i ll be ne c e s s ary to rely almo s t  comple tely on exi s t ing admini s ­
t r at ive sys t ems an d phys i c al facili t i e s . The s e cond condi t i on i s  
one in whi ch the Nat i on h a s  suffi c i en t  t ime to  deve lop emergency 
plans and t ak e  p o s i t ive s teps  to o f f s e t  an inte rrup t i on .  A date 
o f  January 1 ,  1 978 , was s ele c t e d  by the Comm i t t e e  as the e arli e s t  
time by wh i ch s i gn i f i can t  p r o t e c t ive me asures  could b e  placed into 
e ff e c t . *  

Again , i t  should b e  emphas i z e d  that the ob j e c t ive s and findings 
of this  s tudy are o r i en t e d  t oward an eme rgency result ing from a 
s udden and lim i t e d  ( 3 - to  6 - month) inte rrup t i on o f  imp o r t s . Thi s 
i s  a fundament ally d i f fe rent cond i t i o n  from the current t i ght pe ­
t role um s upply s i tuat i on wh i ch ex i s t s  dome s t i c ally . Many o f  the 
s t eps  wh i ch c an b e  t aken to minimi z e  the imp act of a short - t e rm i n ­
t e r rup t i on ,  s uch as t emp o r ary curt a ilment s ,  eme rgency product ion 

*Thi s s tu dy as s umes that o i l from the No rth Slop e o f  Alaska 
will not  be  ava i lable b y  1 978;  howeve r , this  as s ump t ion does  not  
e ffe ct the re s ults  of  the s t udy s ince the p ro j e c te d  leve l o f  im ­
p o r t s  in 1 9 7 8  gre atly exce e ds ant i c i p a t e d  volume s from Alaska . 
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and s t o rage , are  not app l i c ab l e  t o  the l ong-t e rm p rob lems o f  a grow­
ing dis crepan cy b e tween dome s t i c  ene rgy consump t i on and product i on. 

U l t imat e ly, the b e s t  way to min imi z e  the impact  o f  an imp o r t s  
inte rrup t i on i s  t o  deve l op dome s t i c  ene rgy res ourc e s  to the maximum 
p o s s i b l e  extent.  I t  is  imp o r t ant to re co gn i z e  that the Uni t e d  
S t at e s  h a s  vas t ene rgy re s ourc e s  whi ch c an b e  deve l op e d  g iven th e 
p rop e r  e conomi c and regul at o ry cl imat e. The i r  deve l opment wi l l , 
howeve r ,  requ i r e  ve ry l arge  c ap i tal  exp endi ture s and l e ad t imes o f  
5 t o  1 0  years  b e fo re any s ub s t an t i al re s u l t s  can b e  rea l i z e d . Be ­
c ause  o f  the s e l ong l e ad t ime s , i t  i s  imp e rat ive that pos i t ive s t ep s 
b e  taken now t o  ensure the future ava i l ab i l i ty o f  the s e  re s e rve s .  

Spe c i f i c  p o l i cy rec ommendat i ons to  encourage dome s t i c  res ource 
deve l opment we re p r e s en t e d  in the U.S . Ene rgy Out l o ok report . The s e  
include the deve l opment o f  a coo rdina t e d  dome s t i c  ene rgy p o l i cy ,  
free  mark e t  p r i c i ng o f  o i l  and g as , the e s t ab l i shment o f  real i s t i c  
envi ronmental  s t andards , the encouragement o f  ene rgy r e s ource de ­
ve l opment on pub l i c l ands (both ons hore and o ffsho re ) , and exp ande d  
ene r gy re s e a rch. Tentative s t eps have b e en t aken to imp lement s ome 
o f  the s e  recommende d a c t i ons . Confl i c ts with o th e r  nat i onal goal s 
h ave p reven t e d  adop t ion o f  any o f  the more c r i t i c al rec ommenda t i ons . 
Unl e s s  g re ate r p r i o r i ty i s  p l aced up on the dome s t i c  ene rgy deve l op ­
ment , the re s u l t  wi l l  b e  cont inued de l ays  wh i ch wi l l  cont r ibute 
s ub s t ant i al ly t o  dome s t i c  s upply s ho r t ag e s  an d wi l l  incre a s e  the 
N a t i on ' s  vulne r ab i l i ty to an imp o rt s  int e rrup t i on. 

Even if imme d i a t e  and dramati c s t ep s are t aken to encourage 
dome s t i c  res ource deve lopment , thi s remains a l ong - te rm s o l ut i on. 
Thus , the Nat i on faces  a cont inue d s ub s t ant i al dependence on im­
p o r t s  for the imme d i a t e  future , indi c at ing a need for  the eme rgency 
p reparedne s s  meas ures dis cus s e d  in th i s  rep ort. 

PRE PARE DNES S  FOR AN EMERGENCY IN 1 9 7 4 

Fo r an eme r g en cy commencing on J anuary 1 ,  1 9 7 4 , the only op ­
t i ons avai l ab l e  t o  t he Un i t e d  S t at e s  are  measure s wh i ch woul d 
e i ther  reduce p e t ro leum consump t i on and/ o r  incre a s e  dome s t i c  
p e t role um p r o duc t i on. Me asures  wh i ch include eme rgency s t o r age 
p r o g rams cou l d  no t be imp l emen ted b e tween now an d J anuary 1 ,  1 9 7 4 . 

Re duct i on o f  P e t r o l eum Us age  in 1 9 7 4  

Two way s  o f  re duc ing p e trol eum us age  are p o s s ib l e - - curtai lment 
o f  consump t i on and conve rs ion of p e t ro l e um fue l e d  equipment to 
the us e o f  o th e r  fue l s . 

Curt a i lment o f  P e t r o l eum Consumpt i on 

The cur t ai l ment o f  l iqu i d  pe trol e um consump t ion may be accom­
p l i s he d  by vo lunt ary and/ o r  mandato ry me tho ds . The us e of manda­
t o ry r a t i oning  c an achi eve  any de s i re d l eve l of re duc t i on. However , 
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in this  s tudy the e s t imated cur t a i lment s  are l im i t e d  to  l eve ls  
whi ch shoul d n o t  have exce s s ive adve r s e e f fe cts  on the e c onomy . 
Cur t a i lment o f  cons ump t ion on an eme rg ency b a s i s  cou ld r e duce d e ­
mand b y  as  mu ch a s  1 . 6 mi l l i on b ar re l s  p e r  day in 1 9 7 4.* Programs 
inc lude d in the s e  r e duc t ion are - -

• G as o l ine reduc t i ons through car  po o l ing , reduc e d  hi ghway 
s p e e d  l imi ts and dis couragemen t o f  r e c re at i onal driving; 
j e t fue l re ducti ons through incre as ing commerc i al a i r  f l i ght 
l o ad fac tors;  di s t i l l ate and re s i dual fue l l imi t at i ons 
through r e duc t i ons o f  space  h e a t ing and c o o l ing; and re ­
duce d vo l t ages  and r e s t r i c t ions o f  power  us e for  none s s en ­
t i a l i t ems . The p o t ent i al for  consump t i on r e ductions by 
me ans o f  the s e  p r o g r ams could range from 0 . 8  to  1 . 3  mi l l ion 
b ar re l s  p e r  day in 1 9 7 4 . 

• S t an dby mandatory g as o l in e  r a t i oning p ro g r ams fo r us e in 
the event o f  l ar g e r  or l on g e r  dur at i on int e r rup t i ons . 
The s e  p ro g r ams wou l d  inc lude l imi t ing the us e o f  g a s o l ine 
by consume rs in contras t to p ro g r ams wh i ch are currently 
b e ing di s cus s e d  and are de s i gned  to a l l o c a te avai l ab l e 
s ource s from re fine r i e s  t o  r e t a i l  out l e t s . They should 
be c ap ab l e  o f  b e ing p l ac e d  i n  ope rat ion w i thin a month . 
P o t en t i a l  r e du c t i ons r e s u l t ing from r a t i oning at the 1 0 -
p e rcent  l eve l are e s t imated  to  b e  ab out 0 . 5  mi l l i on b a r re l s  
p e r  day i n  1 9 7 4  wi thout exce s s ive adve rse  e f fe c t s  on the 
e c onomy . 

Wh i l e  the s e  measures  p re s en t  a r e l ative ly h i gh p o t ent ial  
s avings of  nearly 9 p e rcent of  o i l  demand in 1 9 7 4 , the Committee  
re c o gn i z e s  that , in view of  the P re s i dent ' s  recent ene rgy cons e r ­
vat ion s t at ement , s ome o f  the s e  p ro g r ams may have a l re ady b een 
imp l emen t e d  i n  an e ffort to  a l l evi a t e  the current t i ght supply 
s i tuat i o n . T o  the extent th i s  i s  t rue , the eme rgency p o ten t i al 
w i l l  b e  re duce d .  

Fue l Conve r t i b i l i ty 

In 1 9 7 4 , the p o tenti al for  s avings by  conve r t ing p e tro leum 
fue l e d  e qu ipment  to  other fue ls  wi l l  b e  mainly l imi t e d  to  tho s e  
consume r s  wh i ch currently have a dual fue l  c ap ab i l i ty .  Addit ion­
a l ly , the  po tent i a l  may be  l imi t e d  by a l ack o f  ade qu ate  transpor­
t a t i on and s t o r ag e  fac i l i t i e s . Thus , on the sho rt - te rm inte rrup ­
t i b l e  b a s i s  con s i de re d  in th i s  s tudy , current e s t imat e s  indicate 
ab out 2 5 0  thous and b arre l s  per day of o i l - burn ing capac i ty coul d 
b e  c onve r t e d  t o  co al p rovided env i r onmen t al res t r i c t i ons do not 
p rohib i t  conve r s i o n . Addi t i onal  p o tent i a l s aving s coul d come 
from exi s t i n g  nuc l e a r  pow e r  p l an t s  through de l ays in s chedul e d  
shut downs f o r  r e fuel ings an d through the l i ft ing o f  op e ra t ing 
re s t r i c t i ons on p l ants l i cens e d  to run at only a fract ion of ful l 
c ap aci ty . 

*S e e  S e c t i o n  Two , T ab l e  5 
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Eme r gency P e t ro l eum P roduct ion in 1 9 7 4  

There are two means o f  p rovi ding inc rement a l  p e t r o leum p ro ­
duc t i on in a 1 9 7 4  eme rgency: ( 1 )  p ro duct i on o f  e xi s t ing re s e rves 
a t  r a t e s  in exce s s  of the i r  l e ga l l y  e s t ab l i s he d  maximum e ff i c i ent 
r a t e s  (MER) and ( 2) p r o duct ion of the now shut-in Naval P e t r o l eum 
Re s e rv e s .  ( Eme r gency s t or age p l ans cou l d  not  b e  imp l ement e d  for 
an eme rgency i n  1 9 7 4 . )  The eme r gency p r o duct ion vo lumes from the s e  
p o t en t i al s ourc e s  are s ummari z e d  i n  T ab l e  3 .  The s e  addi t i onal 
p r o duc t i on l eve l s  requi re  gas flaring and c anno t  be sus t a ined for 
any s i gn i f i c an t  p e r i o d  b eyon d  1 8 0  days due to  the n atur al b ehavi o r  
o f  the re s e rvo i r s . Addi t i onal ly , the s e  vo l ume s a r e  b as e d  o n  the 
fo l l owing as s ump t i ons : 

• That temp o r ary eme rgency p r o duc t i on ab ove l e g al ly e s t ab ­
l i sh e d  maximum e f fi ci ent r a t e s  wou l d  b e  a l l owed 

• Th at eme rgency p reparedne s s  p l ans which define al l owab l e  
rate s o f  eme rgency p ro duc t i on woul d b e  deve l op e d  b y  the 
a f f e ct e d  s t at e s  p r i o r  to  an eme rgency 

• That re qui s i t e  f i e l d  fac i l i t ie s  mo di f i c at i ons and expendi ­
ture s are  made 

• That act i on is t aken by the Federal  Gove rnment to p e rmi t 
the p r o duc t i on o f  p e t ro l eum re s e rve s unde r lying the Naval 
P e t r o l eum Re s e rve (NPR) No . 1 l o c a t e d  at Elk Hi l l s , Cal i ­
forn i a; a j o int re s o lut i on o f  Congre s s  would b e  required . 

TABLE 3 

D E L I VERABLE E M E R G ENCY C R U D E  OI L PRODUCTION CAPACITY 
( Beginning January 1, 1 974) 

Temporary Capacity i n  Excess 
of M a x i m u m  Efficient Rate 

N aval Petrol e u m  Reserves 

Total 

E mergency Duration 
(Thousand Barrels per Day-Average) 

90 Days 1 80 Days 

279 

1 3  

292 

307 

24 

331 

P RE PARE DNE S S  FOR  AN EME RGENCY IN 1 9 7 8  

If p e t r o l eum imp o r t s  t o  the Un i t e d  S t at e s  we re inte rrupted  
1n  1 9 7 8 , the  N at i on wou l d  l i k e ly find  i t s e l f  in the  s ame s i tuat i on 
as  i t  i s  in t o d ay un l e s s  p l ann ing is s t ar t e d  imme di at e l y by both 
i ndus t ry and gove rnment . There i s , howeve r ,  suffi c i en t  t ime b e ­
twe en now and 1 9 7 8  for the count ry t o  b e come b e t t e r  p repare d .  
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Reduct i on in P e tro leum Us age  i n  1 9 7 8  

Cur t a i lment o f  P e t r o leum Consump t ion 

No  cur t a i lment me asures  are exp e ct ed t o  be  avai l ab l e in 1 9 7 8  
that are not  avai l ab l e  in 1 9 7 4 . B e c aus e o f  the l arger demand b as e  
i n  1 9 7 8 , r e duc t i ons through such me asures a s  have b e en d i s cus s e d  
p e r t aining t o  a 1 9 7 4  eme rgency cou l d  re ach 2 . 0  mi l l ion b arre l s  p e r  
day . I f  a mandatory g as o l in e  r at i oning sys t em w e r e  no t imp l emen t e d , 
the maximum p o tent i a l  r e duc t ion woul d b e  1 . 6 m i l l i o n  b ar re l s  p e r  
day . 

The Comm i t t e e  fe e l s , howeve r , that s ome o f  thes e me asures  may 
no l on g e r  b e  ava i l ab l e  fo r eme rgency p l anning purpo s e s  b e caus e 
they wi l l  b e  us e d  as ene rgy cons e rv a t i on me asures in the int e rim . 

Fue l  Conve r t ib i l i ty 

The p o ten t i a l  for  fue l conve rt ib i l i ty in 1 9 7 8  coul d be s i gni f­
i c an t . New o i l  o r  gas fue l e d  power p l ants  and i ndus t r i a l  b o i l ers  
co u l d  b e  e quipp e d  to  burn c o al in an eme rgency , and exi s t ing equip ­
ment coul d b e  modi f i e d  to  us e mo re than one typ e o f  fue l . The 
Comm i t t e e  wi l l  a t t emp t  to quan t i fy thi s pot-ent i al in i t s  final re ­
p o r t  but �e c o gn ize s that , un l e s s  envi ronment a l  p rob lems reg arding 
the us e of coal  are re s o l ve d by 1 9 7 8 , re s t ri c t i ons ag ains t i t s  us e 
mus t b e  remove d in an eme rgency for any but l im i t e d  conve rt ib i l i ty 
to  b e  re a l i ze d .  

Eme rgency P e t r o l eum Produc t i on in 1 9 7 8  

As w i th conve r t ib i l i ty ,  po ten t i al vo lume s o f  eme rgency petro­
leum p ro duc t i on depend on p l anning an d inve s tments made p r i o r  to 
the eme rgency . T ab l e  4 summarize s  the volumes and inve s tments 
invo lve d .  

TAB L E  4 

D E L I V E RA B L E  EMERG E N CY CRUDE 01 L PRODUCTI ON CAPACI TY I N  1 978 

Temporary Capacity in Excess 
of M a x i m u m  Efficient R ate 

Naval Petroleum R eserves 

Total 

Thousand Barrels per Day-Average ( 1 80 Days) 

Without Preplanning 
or Pre-I nvestment 

110 

23 

1 33 

1 1  

With Preplanning 

360 

262 

622 

I nvestments 
(Mi l l ion Dollars) 

26 

94 
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Wh i l e  indus t ry revenue from the h i gh e r  eme rgency p r o duc t i on 
volume s wou l d  h e l p  de fray the c o s t  o f  the p re - inve s tments requ i r e d, 
the s e  l e ve l s  o f  inve s tment s  for  s t andb y  fac i l i t i e s  would no t b e  
made by  indus t ry unde r pres ent cond i t i ons . 

Add i t i onal  Al t e rnat ive s for Eme rgency P reparedne s s  i n  1 9 7 8  

The deve l opment  o f  addi t i onal indi genous ene rgy res ourc e s  i s  
the mo s t  d e s i rab l e  l ong - t e rm app r o ach t o  minimi z ing the e ffe c t  o f  
a n  imp o r t  inte r rup t i on .  By de ve l op ing and e xe cut ing a nat i onal 
p o l i cy o f  e ffi c i ent and s en s ib l e  ene rgy us e ,  orderly and r at i onal 
envi ronmen tal  imp rovements , an d the t imely deve l opment of th i s  
Nat ion ' s  l a rge  dome s t i c  ene rgy r e s ource b a s e , the Uni t e d  S t ates  
w i l l be  l e s s  vulne rab l e  to  the  hards h ip s  of  an  inte r rup t i o n . 

S ince  i t  w i l l  no t b e  p o s s ib l e t o  deve l op suffi c i ent indi genous 
re s our c e s  by 1 9 7 8 , the C ommi t t e e  b e l i eve s i t  e s s ent i a l  to provide 
s t an dby p e t ro l e um supp l i e s . Given adequate p l ann ing and l e a d  t ime , 
the re  are  two b as i c  me tho ds wh i ch can b e  us e d: ( 1 ) s to rage and 
( 2 )  re s t r i c t ing dome s t i c  p roduction unt i l  i t  i s  neede d  in an eme r ­
gency . 

Al t e rn a t ives  for  s to r ag e  o f  eme rg ency p e t ro l eum supp l i e s  in ­
c l ude : ( 1 )  ab oveg roun d  s t o r age in s t e e l  t anks o r  ( 2 )  underg round 
s t o r age in s al t  dome s , mined c ave rns o r  ab andone d mines . Al t e r ­
nat ive s fo r the re s t r i ct ion o f  p r o duc t i on con s i s t  o f  nati onwi de 
p ro rat i oning  o r  shutt ing in s e l e c te d  fi e lds . 

The co s t  o f  p roviding eme rgency s t andb y  p e t ro leum supp l i e s  
o f  5 4 0  mi l l i on b arre l s  ( 3  mi l l i on b arre l s  p e r  day for 1 8 0 days ) , 
n o t  including the c o s t s  as s o c i at e d  w i th p ipe l ines  and other fac i l ­
i t i e s to move p e t r o l eum s upp l i e s  t o  and from s t o rag e , are as fo l ­
l ows:  

• S t o r age : The ini t i a l  cons t ruc t ion c o s t  o f  p roviding eme r ­
gency s t an db y  p e t r o l eum supp l i e s  b y  s te e l  t ank s t o r age 
woul d be b e tween $ 1 . 7 b i l l i on and $ 2 . 8 b i l l i on . The cos t 
o f  invento ry b as e d  on c rude s t o r age f i l l e d  ove r the 3 - year 
p e r i o d  1 9 7 5 - 1 9 7 8 woul d b e  at  l e a s t  $ 2 . 2  b i l l i on .  Th i s  
wou l d  me an an ini t i al t o t a l  c o s t  f o r  s t e e l  t ank s to r age of 
b e tween $ 3 . 9  b i l l i on and $ 5 . 0  b i l l i on .  

The con s t ruc t i on co s t  o f  p roviding emerg ency s t o rage by 
me ans o f  s al t  dome ( underg round) s t o r age re aches  a t o t al 
o f  b e twe en $ 2 2 7  mi l l i on and $ 56 7  mi l l ion fo r 5 4 0  mi l l ion 
b arre l s  of c ap ac i ty .  Ag ain , an add i t i onal $ 2 . 2  b i l l i on o r  
mo re wou l d  b e  requi re d t o  purchas e t h e  invent o ry .  T h i s  
me ans a t o t al co s t  o f  b e tween $ 2 . 4  b i l l i on and $ 2 . 7  b i l l i on 
fo r unde r ground s t o rage . 

To  fi l l  5 4 0  mi l l i o n  b arre l s  o f  s t o rage ove r a 3 - ye ar period  
wou l d  requ i r e  app roximate ly 5 0 0 , 0 0 0  b arre l s  p e r  day o f  
c rude . Removal o f  t h i s .vo lume o f  supply from an a l re ady 
t i ght wo r l dw i de crude mark e t  woul d have a s i gn i fi c ant im-
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p a c t  upon th e current sho rt s upp ly s i tuat i on. Re l e as e  o f  
the N aval P e t ro l eum Re s e rves a t  E lk H i l l s  fo r imme d i a t e  
deve l opment t o  ful l cap a c i t y  wou l d  provide an add i t i onal 
26 2 , 0 0 0  b arre l s  p e r  day of  crude avai l ab l e  and h e lp to 
p r ovi de needed  s upp l i e s . 

• Re s t r i c t i on o f  dome s t i c  pro duc t i on: P ro ra t i on o r  shut t ing 
in s e l e c t e d  fie lds cos t s  5 to  1 0  t imes  as much as eme rgency 
p e t r o l eum s t o rage in t ank s o r  s al t  dome s . The reason for 
the advantage of s t o rage ove r s hut - in re s e rve s is the h i gh 
de l i ve ry rate  po s s ib l e  wi th fixed volume s t o rage compared 
w i th shut - in fi e l ds . Shut t ing in s e l e c t e d  fi e l ds to pro­
vi de 3 mi l l i o n  barre ls  per  day of  p r o t e c t ion woul d al s o  
r e s u l t  i n  the d i r e c t  reduc t i on o f  dome s t i c  s upp l i e s  b y  3 
mi l l i on b arre ls  p e r  day an d c aus e the shu t - in o f  8 . 8 b i l ­
l i on b arre l s  o f  re coverab l e  res e rve s . The total  p r e s ent 
val ue co s t  for shutt ing in 8 . 8  b i l l i on b arre l s  o f  re ­
cove rab l e  re s e rve s woul d app roximate $ 1 5 . 6  b i l l i on .  Th is 
co s t  exclude s the co s t  of re l o cat ing p e op le and e quipment 
now re c e iving the i r  l ive l i hood from the p roduct i on of 3 
mi l l i on b arre l s  p e r  day . Al s o , the b al ance o f  t r ade e f ­
fe c t s  re s u l t ing from incre a s e d  imp o r t s  o f  3 mi l l i on bar ­
re l s  p e r  day are exclude d .  Therefore , r e s t r i c t i on o f  pro ­
duc t i on i s  not  recommende d for furthe r con s i derat ion as a 
me ans o f  p roviding eme rgency p e trol eum s uppl i e s . 

ADM I N I STRAT I VE AN D LE GAL CONS I DERAT I ONS 

A rev i ew of ex i s t ing eme rg ency p rep are dne s s  programs is one 
of the are a s  of s t udy no t yet comp l e t e . A prel iminary an alys i s  
ind i c at e s  that t h e  admini s t r at ive and l e g a l cons i de rati ons dis ­
cus s e d in the fo l l ow ing p a ragraphs are imp o r t ant to  the deve lop ­
ment o f  eme rgen cy p repare dne s s  p l ans . 

I n cre as ing dependence on imp o r t e d  p e t ro leum has created  a new 
p o t ent i al eme rg ency s i tuat i on . Th i s  new s i tuat i on mus t  b e  de fined 
so that the n e e d  for  eme rgency act i on can be de t e rmined and pro ­
ce dures  deve l op e d  for  act ivat ing an eme rgency preparedne s s  p l an .  
The b as i c  admin i s t r a t ive machinery fo r eme rgency p reparedne s s  p l an ­
ning exi s t s  a t  the fede r a l  l eve l . However , mo s t  o f  the exi s ting 
p l ans re l a te to  war cond i t i ons . S pe c i f i c  act ions wh i ch are nee ded 
inclu de - -

• A c r i t i ca l  review o f  the ob j e c t ive s , au tho ri ty and organi z a ­
t i on o f  the ex i s t in g  eme rge ncy p reparedne s s  mach inery in 
the l i ght o f  an imp o rt int e r rup t ion 

• A review an d reconc i l i at i on of the p o tent i al confl i c ts 
b e tween fede ral  an d s t ate  autho rity  in the areas  of re ­
s o urce con s e rvat ion and r e gul at ion 

• I n i t i at i on of coop e ra t ive p l anning e f forts  by the G overn­
ment an d indus t ry . 
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E l ement s  o f  an Eme rgency P reparedn e s s  P l an f o r  I n t e r rup t e d  I mports  

In o rd e r  t o  minimi z e  the  imp ac t  o f  an  eme rgency inte rrup t ion , 
i t  w i l l  b e  nece s s ary t o  deve l op eme rgency p reparednes s p l ans wh i ch 
p rovi de fo r re ducing deman d  and incre as ing dome s t i c  supp l i e s . The 
fo l l owing i t ems mus t b e  cons i de re d :  

• Al t e rn a t ive me tho ds o f  reducing demand mus t  t ake into 
accoun t  the u l t imate  impact  on th e consume r and the 
e conomy . Mo reove r ,  r e g i onal di ffe renc e s  mus t be con­
s i de re d .  

• Conve rs i on from p e t ro l eum us age t o  c o a l  may invo lve con­
f l i c t  w i th e xi s t ing l e g i s l at i on . 

• Eme rgency incre as e s  i n  produc t ion requi re the e s t ab l i s h ­
men t , i n  advance o f  inte rrup t i on , o f  the rate  and dur a ­
t i on ove r whi ch p r o duc t ion , in exc e s s  o f  the ME R ,  can b e  
s us t a i ne d .  S t at e  and local  re gul a t o ry agen c i e s  mus t  be 
consul t e d ,  an d p r o duce r e qui t i e s  mu s t  be cons i dered  in any 
such p l ans . 

• S t o r a ge p r o g r ams should b e  deve l o p e d  as  p art o f  an eme r ­
gency p r ep ar e dne s s  p l an .  Local  requ i r emen ts may di ctate 
di f fe r i n g  re g i onal s t o rage ne e ds . 

• The p l an s houl d h ave the ob j e c t ive o f  re turning- - as s o on 
as p o s s i b l e - - to a f re e  marke t  envi ronment where  economi c 
incent ives  are adequate to  encour age  addi t i onal finding 
and deve l opme n t  a c t iv i t i e s  and reduc e consump t i on .  

• Re s t r i ct i on o f  p r o duc t i on by e i th e r  s hut t ing in fie l ds o r  
prorat i on i s  no t an e conomi c a l l y  fe as ib l e  emer gency pre ­
p a r e dne s s  a l t e rnat ive . According l y ,  t he Gove rnment should 
cons i de r  r e l e a s ing i t s Nava l P e t ro l eum Re s e rves  fo r de­
ve l opmen t . O i l  and gas  from the s e  s o urc e s  woul d reduce 
U . S .  dep endence  on imp o r t s  or wou l d  make addi t i onal sup­
p l i e s av a i l ab l e  for s to r a ge . 
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Sec t ion One 

C OMM I TTEE ORGAN IZAT I ON AND FUNCT I ONS 

To  imp l ement the s tudy r e que s t ed b y  the Secr e t ary of the In ­
t e r io r , A C omm i t t e e  on  Eme r gency P reparedn e s s was e s t ab l i s he d. In 
add i t i on , a Co o r d inat ing Sub comm i t t e e  wa s or g an ized to d irect  the 
work of Sub comm i t t e e s  on Emer g ency Petro leum Produc t i on ,  Fue l  Con­
ve r t i b i l i ty and Ene rgy U s e  Cur t a i lment , and L og i s t i c s . The sup ­
p o r t  o f  m any o r g an izat i o n s  made p o s s i b le a t ot a l  c ommi t t e e  s t ruc­
tur e o f  over 6 0  r e pr e s enta t ive s .  (For a l i s t in g  o f  Comm i t t e e  and 
Sub c omm i t t e e  memb e r s  s e e  Appendix B.)  

The  main  ob j e c t ive s o f  th e thr e e  sub c omm i t t e e s  are  as  fo l l ows:  

Eme r gency O i l  and Gas  P roduc t ion Subc omm i t t e e  

• E s t ima t e  eme rgency dome s t ic l i qu i d  pe t ro l eum and natu ral 
g a s  supp l i e s  whi ch cou l d  temp o r ar i l y be made ava i l ab l e  in 
an eme r g ency sup p l y  s i tuat ion 

• D e t e rmine the feas i b i l i ty and co s t  of provi d ing and main­
t a ining eme rg ency s t andby o i l  and gas produc t i on c apac i t y  
by m e a n s  o f  p r o r a t i on , s hut t ing in i nd iv i dual fi elds , or 
find ing a nd deve l o p in g  a nat i onal r e s e rve 

• Evalu ate  the e f fe c t ivene s s  and co s t  o f  ma intaining Naval 
P e t r o l eum Re s e rve capac i ty fo r u s e  in an eme rgency 

• Det ermine the t ec hn i ca l  fea s ib i l it y  and ini t i al con s t ruc ­
t i on c o s t o f  p roviding  emergency s upp l i e s  by mean s  o f  
underground s t o r age o f  c rud e o i l , natural gas  and p e t r o ­
l eum p r o duc t s  

• Make e conomi c c omp ar i s ons o f  the s e  a l t e rnat ives 

• Ou t l ine the adm i n i s tra t ive c ons i de r a t i ons and the prob l em 
are as as s o c i at e d  with impl ement ing any o f  the se pl an s  

Fue l Convert ib i l i ty a n d  Ene rgy U s e  Cur t a i lment Sub commi t t e e  

• Examine the meth o d s  f o r  cur t a i lment o f  ene r gy u s e  and 
pr odu c t  c on sump t i on w i th min imum ec onom i c  and s o c i al d i s ­
rup t ion 

• Determine  the fe a s i b i l i ty and e c onom i c s  o f  sub s t i tut ing 
c o al and g as fo r o i l  and the po t en t i a l  fo r incr e a s ing 
e l e c t r i c  powe r  supp l y  from nuc l e ar p l ant s , geo thermal  
ene rgy , hydr o e l e c tr i c i ty and e l ec t r i c  ene rgy imp o r t s  from 
Canada and Mex i c o  in an emer gency s i tuat ion 

• Cons i d e r  the po s s ib l e  inc r e a s e d  u s e  o f  coal if p o l lu t i on 
c ont r o l s ar e r e l axed 

15 



• D e t e rm in e  the extent t o  wh i ch l i qu id p e t ro l eum supp l i e s  
c an b e  i nc r e a s ed b y  d ivert ing supp l i e s  from non - ene r gy 
us age  o f  p e t r o l eum mat e r i a l s ,  such as  for chem i c al fe e d ­
s t o ck s  and a sphalt  hi ghway con s t ruc t i on , and con s i d e r  the 
imp a c t s  o f  s uch d iver s i on s . 

L o g i s t ic s  Sub comm i t t e e  

• De t e rm ine the flexib i l i t y  o f  p r o du c t  y i e ld , t r ansportat i on 
and s t or a ge flexib i l i t y  w i th i n  exi s t ing r e fin ing and d i s­
t r ib u t i o n  s y s t ems 

• D e t e rm i n e  the capab i l i ty o f  p i pe l in e , r e fining and s t o r ­
a g e  f ac i l i t ies t o  ac commod at e sudden import  denia l s  

• Ident i fy and an alyze r e g i on a l  c o s ts o f  a l te rnat ive ab ove ­
ground c ru d e  and produc t s to r age  me tho d s  

• I dent i fy and analyze co s t s  o f  p roviding  eme r gency sup p l y  
ava i l a b i l i ty b y  m a in t a ining spare  r e fining and t r an sp ort a ­
t ion c ap ac i ty 

• Deve l op an e c onomi c c omp a r i s o n  o f  a l l  a l t e rnat ive eme r ­
gency o i l s t or age s ys t ems o n  a ful l  c o s t  b a s i s 

• Rev i e w  manda t o ry or compul s o r y  s t or age  programs that are 
i n  e f fe c t  in b o th Eur ope and Japan . 
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S e c t i on Two 

ENERGY USE C URTAI LMENT I N  A SHORT - TERM EME RGENCY 

I mp or t an t  con s i de r at i ons in as s e s s ing cur t a i lments  in ener gy 
u s e  in an eme r gency inc lude ( 1 )  the impact  on the dome s t i c  e c onomy , 
( 2 )  e ffe c t s  on pub l i c w e l fare , and ( 3) the t ime required fo r im ­
p l ement a t i on . Ana l y s i s  o f  the ec onom i c  imp a c t  o f  cur t a i lments con­
s idered here has  n o t  yet b e en comp l e t ed . Howeve r ,  mo s t  o f  t he 
me a su r e s  n o t e d  s hould n o t  b e  exc e s s iv e ly burden s ome to the e conomy 
or t o  pub l ic we l far e and c an b e  qui ckly imp l ement ed . 

Ene r gy u s e  c ur t a i lment act iv i t i e s  can b e  b r o adly  d iv ided b e ­
twe en ( 1 )  tho s e  whi ch incr e a s e  en e r gy u s e  e ff i c iency and mode r at e ly 
r educ e  pub l i c comfo rt  and conven ience and ( 2 )  tho s e  wh ich b e g in to 
have s i gn i f i c an t  adver s e  e f fe c t s  on indus tr i a l  pr oduc t ion . Thus 
far , the Commi t t e e ' s  e f fort s have b e en h e av i ly o r i ent ed t oward con ­
s iderat ion o f  the  f i r s t  ar e a . Al though s ome analys i s  i s  in p ro g­
r e s s  on as s e s s ing  the curt a i lment s  o f  non - ene r gy o i l  u s age , l it t l e  
o r  n o  c ons i d e r a t i o n  ha s b e en g iven po s s ib l e  cur t a ilment o f  o ther  
ene r gy - c on sum ing indu s tr i e s . I n  the event t ha t  nece s s ary ene rgy 
u s e  r educ t ions  b e g in to  s i gn i fi c an t l y  a ffec t indus t r ia l  product ion , 
a l l  energy - consum ing i ndus t r i e s  should b e  examined t o  det ermine op ­
t imal cur t a i lment m e a sur e s . 

FUE L CURTA I LMENT 

On an eme r g ency b a s i s , p e t r o l eum fue l  u s age  could  p o s s ib l y  be 
r e duc ed by abo ut 1 . 2  m i l l ion b ar re l s  per  d ay to 1 . 6  m i l l ion b ar re l s  
p e r  day 1 n  1 9 7 4 and 1 . 4 m i l l i on barre l s  p e r  day t o  2 . 0 m i l l ion 
b a r r e l s  pe r d ay in 1 9 7 8 , w i th a comb inat i on of vo luntary and mand a ­
t ory fue l  cur t ai lment p r oc e dur e s . Rap id a t t a inment o f  the s e  reduc ­
t i ons would  dep end on the re ady ava i l ab i l i t y  o f  a s t andb y gas o l ine 
r at ioning sy s t em that coul d be put into e ffe c t  qu ickl y .  

T ab l e  5 summa r ize s the v ar i ous fue l  cur t a i lment i t ems c ons id­
ered  and de s cr ib e s  the e s t imat e d  fue l  sav i n g s  attr i but ed to e ach . 
The unde r lying ana ly s e s  a s sume r e duc t i o n s  fr om norma l b as e  d emand 
l eve l s .  However , in v i ew o f  the current t i ght supply s i tuat i on , 
i t  i s  p o s s ib l e  that  the cur t a i lment me a sur e s  cons idered w i l l  have 
alr e ady b e en app l i e d  to s ome d e gre e . I f  b a s e  demand s are l owe r 
p r i o r  to the eme r gency , the n r e duc t i on in o i l  d emand would  b e  c o r ­
r e s p ond ing l y  l e s s  than ind ic a t ed . Volunt ar y  i t ems cons idered would 
requ i re wide s pr e ad pub l i c  ac c e p t anc e o f  the need for such ac t ions 
whe r e a s  mand a t o r y  p r o gr am s  would  r e qu i r e  e xt ens ive pre - p l ann ing . 

Vo lunta ry g a s o l ine cur t a i lment i t ems includ e  incr e a s ing car 
p o o l ing , re schedu l ing truck del iver i e s  t o  o ff - p e ak traffic  hour s 
and r educ ing  r e c r e at ional  us e s  o f  ga s o l ine . W i th fu l l  pub l i c  c om­
p l i ance , thi s app r o ach could po t ent ial l y  d e c r e a s e  fu el  c onsump t ion 
by 0 . 9  m i l l i on b a r r e l s  per d ay in 1 97 4  and 1 . 1  m i l l ion b arr e l s per  
day i n  1 9 7 8 . Howev e r , b a s ed on  World  Wa r I I  vo lunt ary curt a i lment 
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TAB LE 5 

ESTIMAT ED AVE RAG E VO LUME E F F ECTS O F  VARIOUS E N E R G Y  CONSUMPTION 
CURTAILMENT MEAS U R ES 

(Annual Volu mes-Seasonal Volumes May Vary) 

Estimated Range of Estimated Range of R eduction (Thousand Barrels per Day) 

Description of Fuel Curtail ment Measures 

Motor Gasoline* 
Voluntary Curtailment of Gasol ine Consumption 
Mandatory Ratio n i ng of Gasolinet 
Ma ndatory Reduction of Speed L i mits to 50 mph 

Jet Fuelt 
M andatory I nc rease of Aircraft Load Factor 

from 50% to 65% 
M andatory Reduction of A irspeed and Increase of 

of Altitude 

Diesel 
Mandatory R eduction of Speed Lim its for 

D iesel-Powered Vehicles 

Other Fuels (Expressed as Oil Equivalent) 
Voluntary Space Heating R eduction of 5° 
Voluntary Space Cool ing Reduction of 5° 
Voluntary R eduction of R esidential/ 

Co m mercial Lighting 

Total with Only Volu ntary Curtailment of Gasoline§ 

Total with Mandatory Rationing of Gasoline§ 

Compliance Levels (Percent) 

Low High Low 
- --

1 0  20 90 
1 00 1 00 500 

50 80 1 20 

7 5  90 1 70 

7 5  90 40 

50 80 1 0  

1 0  20 160 
1 0  20 30 

1 0  20 1 30 

750 

1 , 1 60 

1 974 1 978 

H igh Low H igh 
--

1 80 1 1 0 220 
500 620 620 
200 1 50 240 

2 1 0  240 290 

50 60 70 

20 20 30 

3 1 0  1 80 350 
60 30 70 

260 1 50 300 

1 ,270 930 1,550 

1 ,600 1 ,440 1 ,960 

* Total motor gasoline demand for 1974 and 1978 is estimated at 7,027 and 8, 541 thousand barrels per day, respectively; of these volumes, about 5,000 and 6,200 thousand barrels 
per day represents automotive use. 

t 1 00-percent effectiveness by definition. 

:j: Total domestic jet fuel demand for 1974 and 1978 is estimated at 989 and 1,366 thousand barrels per day, respective ly .  

§ Totals may not agree due to rounding. 



expe r i enc e , i t  i s  e s t ima t e d  that only 1 0  t o  2 0  p e rcent o f  the 
a s s e s s ed p o t en t i a l  redu c t i o n  would be r e a l i z ed .  Cle ar ly, support  
for  volunt a ry cur t a i lment woul d r e qu i r e  a ma s s ive pub l i c informa ­
t i on p r o g r am , w i d e s pr e ad pub l i c conv ic t i on o f  the ex i s t ence o f  a 
sho rt a g e , and an under s tand ing o f  v ar i ous g a s o l ine c on s e rvat ion 
me asur e s  and a wi l l ingne s s  to  app l y  them. 

Veh i c l e  s p e ed l im i t  r educt i on t o  5 0  mph ha s a g a s o l ine cons e r ­
v at ion p o t en t i a l  o f  2 0 0  thous and b ar r e l s  per  d ay i n  1 9 7 4  and 2 4 0  
thous and b a r r e l s  p er day i n  1 9 7 8  and cou l d  b e  imp l ement e d  by ex i s t ­
ing l aw enforc ement agenc i e s . Nume rous v i o l at ions  wou l d  b e  ex ­
p e c ted , and fo r thi s rea son onl y 5 0  t o  8 0  p e r c ent o f  the p o t ent i al 
i s  ind i c at e d . Even t hough the mechan i sm for enforcement a l r e ady 
ex i s t s , t o  be  tru l y  e ffe c t ive  the  pub l ic mu s t  b e  convinc e d  that a 
s hor tage  ex i s t s  and that s p e e d  l im i t at i on i s  an e ffec t ive manne r 
o f  r educ ing c on s ump t ion . 

J e t  fue l  s avings approxima t in g  1 7 0  thou s and b ar r e l s  p e r  day in 
1 9 7 4  and 2 4 0  thous and b a r re l s p e r  d ay in 1 9 7 8  could  b e  r e a l i zed  
from i ncr e a s ing  a i rcr a ft l oad fac t o r s  by reduc ing the numb e r  o f  
fl i ghts . Cur rent l o ad fa c t o r  l eve l s  o f  5 0  p e r c en t  could prob ab ly 
b e  r a i s e d  t o  about 6 5  p e rc ent und er  emer gency cond i t i ons . Thi s  
me a sure woul d  c au s e  some i nconveni ence  t o  pas s enge r s , but shou l d  
n o t  s i gn i f i cant l y  reduce ove r al l  ava i l ab l e  p a s s enger m i l eage . Thus , 
the econom i c  p en a l t ie s  t o  a i r l ines shou l d  no t b e  exc e s s ive . As in 
the c a s e  of mo t o r  g as o l ine r at i on i ng proc e dur e s , it would be pru ­
dent , i f  not  e s s en t i al , t o  have eme r gency p r o c edur e s  pre-e s t ab l i shed 
and r e ady fo r r ap i d  imp l ement a t i on . 

Vo lunt ary r e duct i o n s  o f  s pace  heat ing and coo l ing h ave a l ar ge 
potent i al fo r fu e l  s av ings . However , s im i l ar to  other voluntary 
app ro ache s ,  t he exp e c ted l ev e l  of comp l iance is qui t e  l ow .  How­
ever , an ac c ep t ance l ev e l  o f  only 2 0  p e rc en t  would gene r a t e  ene rgy 
s av ings e qu iv a l e n t  to  3 7 0 thous and barr e l s  p e r  day in 1 9 7 4 and 4 2 0  
thou s and b arr e l s  p e r  d ay i n  1 97 8 .  The s av ings attr ibu t ab l e  t o  a 
5°F heat ing r e duct i on at 2 0 -perc ent e f fe c t ivene s s  ( or an average  
of  l°F acro s s  the board)  i s  b as ed on annu al av e r a ge s . However , i f  
the emer g ency s p anned the winter months , t he demand reduc t i on would 
be  two to  thr e e  t im e s  gr e a t er than ind ic at ed . S im i l ar ly , the s av­
ings in a i r  c o n d i t i oning for a 5°F incr e a s e  in thermo s t a t  s e t t ing 
c ou l d  be mu ch gr e a t er than ind i c at ed . 

It has b e e n  as sumed tha t  e l e c t r i c  ener gy for r e s ident i a l / c om ­
me rc i al u s e  c o u l d  b e  reduced 1 3 0  to  1 5 0  thou sand barr e l s  p e r  day 
in 1 9 7 4 and 1 9 7� ,  r e s p ec t ive l y . The s e  r e duc t i ons would  be e ffected 
by l owe r i ng vo l t ag e , introduc ing interm i t t ent out ages , and r e s t r i c t­
ing t o  spe c i f i c  hou r s  powe r  u s e  for none s s ent i al i t ems such a s  
l i ght ing for ext e r i o r  advert i s ing , show windows and deco rat ive op ­
er at i on o f  c ommer c i al e s t abl i s hment s . 

A formal r a t i oning s y s t em wou l d  b e  r e qu i red to e ffect a maj or 
part o f  the g as o l ine d emand reduc t i on s s hown in Tab l e  5 .  Further , 
to  ach i eve max imum e f fe c t ivene s s  in a shor t-t e rm eme r gency , i t  
woul d  b e  ne c e s s ary t o  h ave a fu l l y  operat i onal s t andb y  s ys t em p r i o r  
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t o  eme rgency occurrenc e . A l t hough s t andby r at i on ing author i ty 
exi s t s  curr ent l y ,  i t  app e ar s  that upgrading wou l d  b e  neces sary t o  
p e r m i t  i t s  r ap id in i t ia t i o n . 

· 

Adm i n i s tr a t ive imp o s i t i o n  o f  a sur char ge o n  gas o l ine purcha s e s  
a s  a means o f  cur t a i l ing consump t i on h a s  b e en s tu d i e d  and debated 
ove r the ye ar s . However , h i s tor i c al d a t a  do n o t  c over a r ange o f  
pr i c e /demand r e l at ionsh ip s a d e qu a t e  t o  perm i t  f i rm c onclus ions con­
c e rn ing demand l eve l s  a t  h i ghe r p r i c e s . Although a pre c i s e  me ans 
o f  r e l at ing the impact  o f  h i gher fue l  t axe s on con sump t i on i s  no t 
ava i l ab l e , the short-t erm e l as t i c i ty o f  gas o l in e  d em and to  p r i c e  
pr o b ab ly wou l d  b e  qu i t e  smal l dur ing a sho r t - t erm emer gency. I n  
add i t ion t o  t he f a c t  t h a t  s ev e r al months l e ad t ime m i ght b e  requ ired 
t o  r e a l i z e  i t s  e ffec t s , the s imul t aneous app l i ca t i on of  o ther u s e 
c ur t a i lment m e a s ur e s  prob ab l y wou l d  c au s e  demand e l as t i c i ty t o  b e  
l e s s  than o therwi s e  exp e c t e d . For  the s e  r e a s on s , a surcharge i s  
n o t  cons i dered  a d e s ir ab l e  appro ach t o  sho rt - t erm gas o l ine d emand 
r e duc t i on . I n  add i t ion t o  i t s  probab l e  l ac k  o f  s i gn i f i c ant imp ac t  
on  d emand , a gas ol ine pr i c e  incr ea s e  r e su l t ing from a surchar ge 
woul d  have no b ene fi c i al e f fe c t  on supp l y .  An incre a s e  in p r i ce at  
the r aw mat e r i a l  level  cou l d , howeve r ,  prov ide  s ub s t ant i a l  l ong­
t erm s up p l y  b ene fi t s . 

Cur t a i lment o f  Indu s tr i a l  Ene r gy U s e  

The forego ing d i s cu s s i on d e a l s mo s t l y  w i th c ur t a i lment o f  con ­
s um e r  u s e s  o f  ene rgy whi ch would b e  t r an s l a t ab l e  t o  e qu ival ent o i l  
s avings . I n  add i t ion t o  the s e  me asure s ,  c oncu r rent o r  a l t ernat ive 
cur t a i lments o f  indu s t r i a l  e ne r gy u s a ge al s o  wou l d  be po s s ib l e . 
Al though r e du c ing cons um e r  ene r gy u sa ge wou l d  l i k e l y  hav e  l e s s  im ­
p a c t  on the n a t i onal e c onomy than indu s tr i a l  i nput r educ t ion , an 
op t imal m ix o f  spec i fic  cur t a i lment measu r e s  has  n o t  ye t been  
d e t e rmine d . 

Whi l e  the c ur t a i lment s s hown in Tab l e  5 a re c on s idered to  b e  
pr ac t i ca l , i t  i s  n o t  c l e ar that  the maximum r e du c t ions s hown s hould 
be  ful ly imp l emented p r i o r  to  i n i t i a t ing some indus tr i al cur t a i l­
ment s . For e xamp l e , i t  may b e  des ir ab l e , in t erms o f  pub l i c  pref­
e rence , t o  b e gin r e du c ing s ome energy- intens ive and none s s ent i a l  
indu s tr i a l  a c t iv i t i e s  b e fo r e  the ind i c ated d e gr e e  o f  aut omot ive 
ga s ol ine o r  o th e r  c on sume r - r e l a t e d  o i l  cuts ar e a t t a ined . 
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S e c t i on Th ree  

FUEL CONVE RT I B IL ITY 

Fue l c onve r t ib i l i ty re fe r s  to the ab i l i ty of an energy - us ing 
a c t iv i ty t o  s h i ft f rom one f orm o f  energy i nput to  ano the r .  The 
C omm i t t e e  i s  now at temp t in g  t o  de t ermine the extent to wh i ch th e 
e f fe c t s  o f  an o i l  imp ort  den i a l  might b e  o f f s e t  by  such fue l con­
vers i ons . P o s s ib i l i t i e s  inc lude the conver s i on o f  o i l  c onsuming 
f ac i l i t i e s  to  �s e of coal and / o r  natur a l  g a s . O ther p o s s ib i l i t ie s  
include i n cr e as e d  us e o f  e l e ct r i c i ty not  de r ived from o i l  o r  gas . 

C onve r t ib i l i ty of ut i l i ty b o i l e r s  from o i l  and gas  to  coal  is  
b e ing inv e s t i g a t e d  w i th the aid o f  a survey re cently comp l e ted by 
the  Fede r a l  P owe r Commi s s i on ( FP C ) . Unt i l  the s e  data are ana lyze d ,  
on ly ve ry tentat ive e s t imat e s  can b e  made . I t  now app e a r s  tha t  on l y  
ab out 2 5 0  thous and b arre l s  p e r  day cou l d  b e  s ave d by conve r t ing t o  
coal  in a s h or t - t e rm emer g ency . Th i s  re l a t iv e ly l ow f i gure re s u l t s  
i n  l ar g e  p ar t  f r om the f a c t  th at  much o f  the former coal - burn ing and 
c o a l - h an d l ing f ac i l i t i e s  h ave b e en di smant l e d . It is al s o  par t i a l ly 
a t tr ib u t ab l e  t o  e xi s t ing b o t t l ene ck s  and de t e r ior ations in the coal  
l og i s t i ca l  s y s t em ,  as wel l as  to  mining l im i tat ions and the incom­
p a t ib i l i ty o f  c e r t ain b o i l e r s  and c e r t a i n  c o a l s . The s e  factors  wi l l  
b e  quant i f i e d  a s  ful ly as p o s s ib l e i n  the final report . 

A s im i l ar s tudy i s  b e ing made o f  conve r t ib i l i ty to  coal  in 
manufac tur ing indus t r i e s . The Ame r i can B o i le r  Manufactur e r s  As s o­
c i a t i on i s  help ing t o  s upp ly dat a , but  analys i s  o f  indus t r i a l  b o i l­
e r s  w i l l  b e  mo r e  d i ff i cu l t  b e c aus e i t  i s  no t po s s ib l e  t o  ob tain  dat a 
on a l l  furnace s ,  k i lns , e t c . The p r e s ent e s t imate o f  coal  conve r t i ­
b i l i ty f o r  manufactur ing indus t r i e s  i s  only ab out 2 5  thous and b arre l s  
p e r  day . 

Ene rgy from nu c l e ar fu e l e d  e l e ct r i c  ut i l it i e s  may a l s o o ffer 
a p ar t i al offs e t  t o  o i l  impor t den i a l s . The re are s e ve ral  me asure s 
wh i ch wou l d  t end t o  incr e a s e the output of nu c l e ar p l ants  in an 
eme rgency : 

• Exp e d i t e  l i ce ns ing p r o c e dure s for e quipment a l r e ady 
ins t a l l e d . 

• Al l ow nuc l e ar p ower p l ants  op e r a t ing on l im i t e d  l i cen s e s  to  
incr e a s e  the i r  c ap a c i t i e s . 

• De l ay r e fue l in g  op e r a t i ons . 

An indi r e c t  contr ibut i on t o  th e al levi a t i on o f  an eme rgency 
could de r ive from the d ive r s i on o f  the e l e c t r i c i ty from ur anium 
enr i chment p l an t  operat i ons t o  other e l ectr i c i ty consumers to the 
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ext ent th at i t  c ou l d  b e  h and l e d  by transmi s s i o n  sys tems. Studi e s  
t o  quan t i fy th e s e  i t ems are i n  p r o gr e s s .  

Ge o th e rmal and hydr o e l e c t r i c  ene r gy s our ces  w i l l  a l s o b e  di s ­
cus s e d  in th e f i n a l  r e p o r t. A l though are as o f  imp o r t ant geothermal 
p o tent i a l  exi s t  i n  the wes tern Uni ted  S t a t e s , the us e o f  natur al 
s ub t e r r an e an s t e am c ou l d  n o t  prov i de any s i gn i f i c ant eme rg ency 
energy c apa c i ty during the p e r i o d  through 1 9 7 8 . A l s o , add i t i onal  
hydroe l e c t r i c  ene rgy has  l i t t l e  po tent i a l  s i nce mos t o f  the us ab l e 
s i t e s  in the Un i te d  S t ates  have a lre ady b e e n  deve l oped. It may b e  
p o s s ib l e t o  a c ce l e r ate the outpui o f  exi s t ing p l ants dur ing an eme r ­
g e n cy ,  b ut the s e as on a l  nature o f  hydro e l e c t r i c  r e s ources  make such 
an opt i on undep end ab l e  for  emerg ency pr epar e dne s s  p l anning purpos e s . 

As noted  i n  S e ct i on Four under  " Eme rgency G a s Product i on , "  the 
p o t ent i al for add i t i onal  gas us age in an eme r gency has not b e en e s ­
t ab l i she d .  Al though s ome add i t i onal p e ak de l ive r ab i l i ty exi s t s  at 
the we l lhe ads , the down s t r e am ab i l i ty t o  p r o ce s s  and t rans port the s e  
addi t i onal vo lume s i s  l im i t e d .  Any add i t i onal  natur a l  gas usage dur ­
i n g  the s l ack s e as on ( l at e  s pr ing and s umme r )  woul d b e  l argely l im ­
i t e d  t o  ut i l i ty and indus t r i a l  us e r s  s p e c i fi c a l l y  equipped wi th dua l  
fue l sys tems. Al s o , t h e  contractual ri gh t s  o f  p r o ducers , d i s trib ­
ut ors  and consume rs  mus t  b e  cons i de re d  in any eme rgency al locat i on o f  
natur a l  gas  s upp l i e s . 
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Se c t i on Four 

EMERGENCY O I L  AND GAS PRODUCT I ON 

EMERGENCY O I L  P RODUCT I ON I N  EXCE S S  OF CURRENT RATES 

D ome s t i c  crude and c ondens a t e  product i on has incre a s e d  from 
7. 0 m i l l i on b arre l s  p e r  day in 1 9 6 0  to  a maximum o f  9.6 m i l l i on 
b ar r e l s  p e r  day in 1 9 7 0 , and s ince that t ime p r odu c t i on has de c l ine d 
to  ab out 9 . 2  m i l l i on b ar re l s  p e r  day ( s ee F i gure  1 ) .  Th i s  trend 
o f  de c l ining produ c t i on can b e  expe c t e d  t o  continue and wi l l  re ach 
ab out 7 . 8  m i l l i on b arre l s  p e r  day b y  1 9 7 8 , b as e d  on a continu a t i on 
o f  pr e s ent t r ends . 

D ome s t i c  o i l  produ ct i on i s  at  cap a c i ty , and es s en t i a l ly a l l  
f i e l ds ar e pr odu c ing at the i r  l e g a l ly e s tab l i s h e d  maximum e ff i c ien t 
r a t e  ( e xcep t for  Naval  P e tr o l eum Re s e rves , o f  wh i ch on ly NPR-1 , 
E l k  H i l l s  F i e l d , C a l i forni a , has majo r p o t ent i a l ) . The ME R o f  a 
f i e l d  i s  de fine d as the h i gh e s t r ate o f  pro du c t i on wh i ch can b e  
sus t a i n e d  ove r a l ong p e r i o d  o f  time w i thou t  r e s ervo i r  damage and 
l o s s o f  u l t imate o i l  and gas r e c ove ry. Produ c t i on in exces s of the 
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MER for sus t a in e d  p e r i ods may r e s u l t  n o t  only in l os s  o f  re cove ry 
but a l s o  i n  p r emature l os s o f  p r oducing capac i ty . 

MER ' s are e s t ab l i shed  b y  mo s t  o f  the ma j or producing - s t ate ­
regu l a t o ry agen c i e s  ( or , in the cas e o f  fe de r a l  offshore f i e lds , 
b y  the Cons e rvat i on B r anch of the U . S .  G e o log i ca l  Survey) . They 
are b a s e d  p r imar i ly on extens ive re s e rv o i r  p e r formance dat a . 

Exi s ting l aw s  in s eve ral o f  the maj o r  p r o ducing s t a t e s  requ i re 
that the s t ate  r e gu l at ory agenc i e s  r e s tr i c t , or p r o r at e , product i on 
t o  mark e t  demand . Th i s  i s  accomp l i s h e d  b y  requi r ing mo s t  f i e l ds 
i n  the s ta te t o  p r oduce  at  s ome p e r cent ag e  o f  the i r  MER to  b al ance 
product i on w i th demand . In th e p as t ,  th i s  nominal s p are c apac i ty 
whi ch e xi s te d  b e twe en the pr oduc t i on at  th e preva i l ing marke t 
demand factor  and the ME R prov i de d  a l ar ge measure o f  n a t i on a l  
s e cu r i ty . Howeve r , a l l  s tates  and fie l ds a r e  now e s s e nt i a l ly pr o ­
du c ing a t  the i r  MER ,  and no s p are produc ing c ap a c i ty exi s ts ( excep t  
a t  NPR- 1 ) . 

Al though th e e s t ab l ished  ME R ' s  in exi s t ing f i e lds r e p res ent 
the maximum r at e  of p roduct i on wh i ch can b e  s us t a ine d wi th out l o s s  
o f  rec ove ry , i t  i s  p o s s ib l e  i n  a l imi t e d  numb e r  o f  f i e lds t o  e xceed  
th e ME R for  shor t p e r i ods o f  t ime w i th out res ervo i r  damag e . P re c i s e  
de finit ion o f  t h e  amount and t ime p e r i o d  wh i ch produ c t i on can b e  
s us tained i n  e xces s o f  the MER i s  h i gh l y  dep endent o n  the individual 
f ie l d . Th i s  s tu dy h as not  cons i de r e d  p r o ducing in exce s s  o f  the 
ME R for more than 6 month s , and i t  i s  n o t  ant i c ip a t e d  that many 
f i e lds  cou l d  sus t a in such r ates  fo r mu ch l onge r  p e r i ods . 

Any p r o du c t i on in exce s s  o f  the e s t ab l i s hed ME R enta i l s  s ome 
r i sk of l o s s e s  in u l t imate recove ry . Howeve r , in a sho r t - t e rm 
eme rge ncy o f  the typ e de fined in th i s  s tudy , th e s e  r i s ks are minimal 
for the f i e l ds and c ap ac i t i e s  cons i de r e d .  On this b as i s p o te nt i a l  
emergency p r o du c t i on capaci ty e xi s ts in a few l arge f i e lds i n  Texas , 
such as  E a s t Te xas , Y a t e s , We s t  Has ting s , Hawk ins and T om O ' C onnor . 
The s e  f i e l d s  h ave i nd i cated we l l  de l ive r ab i l i t i e s  in exce s s  o f  
th e i r curren t ly e s t ab l ished  MER ' s .  B as e d  on the type and qua l i ty 
o f  the s e  re s e rvo i r s , i t  i s  r e as onab l e  t o  b e l i eve th at the y can b e  
produce d  a t  r a t e s  i n  e xce s s  o f  the sus t a i n ab l e ME R for p e r i ods o f  
9 0  to 1 8 0 d ays w i th ou t  exce s s ive r i sk o f  l os s e s i n  recovery . In 
addi t i on ,  s ma l l amounts  o f  s p are cap a c i ty e xi s t i n  a numb e r  o f  
sma l l  s ca t t e r e d  f i e l ds . 

In e a ch o f  the l arge  fie lds , an e s t imate  has  b e en made o f  the 
amount of produ c t i on in exce s s  o f  the ME R that can b e  ob t a ine d , 
b as e d  on res e rv o i r , we l l  and fac i l i ty l im i t a t i ons , in r e s pons e to  
an  eme rgency o c cu r r i ng in 1 9 7 4  o r  1 9 7 8 .  The  add i t i onal  c ap ac i ty 
ava i l ab l e  f r om the s ma l l  f i e lds  was b as e d  on Ame r i c an Pe tro leum 
Ins t i tute  (AP I) pub l i she d data . In add i t i on , an es t imate h as b e en 
made o f  h ow much o f  thi s  eme rgency c ap ac i ty can b e  de l ive r e d  t o  
re fining cent e r s  v i a  e xi s ting p ip e l ine s ys tems . The s e  eme rgency 
capaci t i e s  are  s h own in F i gure 2 for  a 1 9 7 4  eme r gency . 

For  an eme r g e ncy o ccur r ing in 1 9 7 4 , the eme r gency cap ac i ty 
avai l ab le in the f i e l d incr e as e s  from ab out 3 7 0  th ous an d  b arre l s  
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M O N T HS F RO M  STA R T  O F  E M E R G E N CY 

* NPR- 1 (Elk Hills) production does not exceed MER. 

F i gure  2 .  Emer g ency Dome s t i c  Crude Produ c t ion Cap a c i ty - - 19 74 
( T empo r ary C ap a c i ty in Exc e s s  o f  Current MER) . *  

p e r  day dur ing the f i r s t 2 mon ths to  7 3 6 thou s and b arr e l s  p e r  day 
as addi t i on a l  f ac i l i t i e s  are adde d . The eme rge ncy cap a c i ty aver ­
ages  4 0 3  thous and b arre l s  p e r  day for  9 0  day s  and 5 7 0  th ous and 
b arre l s  p e r  day f o r  1 8 0  day s . 

Vo lume s de l iverab l e  t o  r e f ine r i e s  are l im i t e d  by the cap ac i ty 
o f  exis ting p ip e l ine sy s tems and ave rage 2 9 2 th ous an d b arre ls  per  
day for 90  days and 3 3 1  thous and b arre ls  p e r  day for 18 0 days . 
Thes e de l ive r ab l e  vo lumes a s s ume the u s e  o f  trucking whe re p o s s ib l e , 
b u t  lack o f  r ai l  conne c t i ons prevent  us e o f  tank cars . The p r in ­
c i p a l  s ources  o f  th i s  eme rgency cap a ci ty are sh own i n  Tab le  6 .  

The eme r g e n cy produc t i on cap a c i t ie s  in e xces s o f  MER es t ima t e d  
i n  th i s  r e p o r t  d i ffer  s ub s tant i a l ly from the s p are  producing capac ­
i t i e s  e s t imated  e a ch year  b y  the AP I .  The principal  r e as ons for 
th i s  are d i f f e r e n c e s  in the de f in i t i on of s p a re and emerg ency 
capac i ty . For  e xamp l e , the AP I defines spare  cap aci ty as the in­
s t antane ous rate  wh i ch cou l d  b e  ach i eve d a t  the fie l d  leve l on  
Mar ch 31  of  e ach ye ar . The  AP I de f ini t i on i gnores  p ipe l ine l imi ­
t a t i on s  b e tween the f i e l d  and re fine r i e s  and as sume s that " intra­
f i e l d e qu i ty cons i de r a t i ons wi l l  b e  res o lve d . "  By con t r as t ,  the 
eme rgen cy cap a c i t i e s  e s t im a te d in th i s  s tu dy repres ent ave rage 
r a t e s  fo r the p e r i od wh i ch c an be p r oduce d  and de l ive re d .  
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TABLE 6 

SOURCE O F  EMERGEN CY C R U D E  PRODUCTI ON CAPACITY­
TEMPO RA R Y  CAPACITY I N  E XC ESS OF C U R R ENT MAXI MUM E F F I CI ENT RATE-1 974 

(Thousand Barrels per Day-Average for Period) 

90 Days 1 80 Days 

Additional Capacity Additional Capacity Additional Capacity Additional Capacity 
Del iverable to Del iverable to Del iverable to Del iverable to 

Field Trunk Lines Refineries Tru n k  Lines R efi neries 

East Texas 40 40 1 20 4 1  

Yates 50 50 7 5  55 

West Hastings 0 0 30 1 3  

To m O'Connor 60 22 60 22 

Hawk i n s  40 5 40 5 

N P R - 1  ( E l k  H i l ls) * 32 1 2  63 23 

Otherst 1 8 1 1 63 1 82 1 7 2 

Total=!: 403 292 570 331 

* NPR-1 does not produce in excess of its max imum efficient rate. 

t Other i nc ludes f ie ld level capacities of 42,000 barre ls  per day from the Uinta Basin,  78,000 barrels per day in 8 f ie lds 
(as defined by the API  with either 25,000 barrels per day production or 5,000 barrels per day of spare capacity) and 61 ,000 
barrels per day from u ndesignated fields. 

:j: These emergency capacities di ffer from the spare producing capacity estimated by the API due to differences i n  defin­
ition of spare capacity. 

Attai nmen t  o f  the eme rge ncy cap a c i t i e s  in the f i e l d  wi l l  re ­
qu i r e  s ome g a s  f l ar ing an d inve s tments  o f  approxima te ly $ 8  mi l l i on 
for addi t i on a l  f i e l d  p r oduc t i on f ac i l i t i e s . The s e  inc lude addi ­
t i on a l  o i l t r e at ing and handl ing equ ipment , minor exp an s i ons o f  
o i l  and g a s  g ather ing sys t ems , addi t i onal  s a l twater d i s p o s a l 
faci l i t i e s  ( p a r t i cu l ar ly in th e E as t Texas f i e ld) , and temp or ary 
compres s o r  fac i l i t i e s  to minim i z e  gas f l ar ing . The s e  fac i l i ties  
can be  gene r al ly adde d wi thin th e f i r s t 90  day s  of an eme rgency 
and shou l d  p ay out b as e d  on the tempor ary addi t i onal p r o duction 
dur ing the eme rg ency . 

The eme r g e n cy c ap a c i ty in exce s s  o f  the MER wh i ch could b e  
ava i l ab l e  i n  19 7 8  i s  i l lus tr a t e d  i n  F i gure  3 .  Th e total  poten t i a l  
eme r gency c ap ac i ty i s  reduce d from th e 1 9 7 4  vo lume b e c au s e  of 
de c l ining p r o duc t i on i n  many of the f i e lds , an d a l l  b ut a few l arge 
fie l d s  are p r o duc ing at  cap a c i ty . As s uming that no maj o r  pre ­
inve s tmen t s  are made in s t andby p ro duc t i on o r  p i p e l ine fac i l i t i e s , 
the eme r gency c ap a c i ty in the f i e l d  w i l l  incre a s e  from ab out 9 0  
thous and b ar r e l s  p e r  day ini t i a l ly t o  4 5 0  thous and b arre l s  p e r  day 
and w i l l  ave r age 2 8 8  thous and b arre l s  p e r  day dur ing th e eme rgency 
( s e e  F i gure 3) . Maj o r  s ource s o f  thi s cap a c i ty are shown in Tab le  
7 .  In th i s  c as e , f i e l d  l eve l f a c i l i ty inve s tment s  of  ab out $ 7  
mi l l i on are requi red t o  ach i e ve the s e  capac i t i e s , and they should 
pay out dur i n g  the eme r gency . Again , the de l i ve r ab l e  produc t i on 
is l imi t e d  by ex i s t ing p ip e l ine s to an ave r age o f  only 1 3 3  thous and 
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MAXIMUM F I E LD & D E L I V E RABLE CAPACI TY 
1---------- {With Pre- I nvestment of $120 Mi l l ion for Standby 

Facilities and Pipel ines - 622 Thousand Barrels per Day) .  

F I ELD CAPACITY 7/ 1------ (Without Pre-I nvestment) -�--t..----------------------1 
Average = 288 Thousand 

B arrels per Day 

(Through Existing Pipelines) 7 D E L I V E RABLE CAPAC ITY 

�---------£-------;.-----
_

-
_
-L--.:7�=�

-
Ave�= 1 33 Th�a� �rre ls  per Day -

- - -
-

I I I I I I 
2 3 4 5 6 

MONTHS F R OM STA R T  O F  E M E R G E N CY 

* NPR- 1 (Elk Hills) production does not exceed MER. 

F igure 3 .  Eme rg ency Dome s t i c Crude Produc t ion Capac i ty - - 1 9 7 8  
( T empo r ary C ap a c i ty i n  Exc e s s  o f  Current MER) . 

TAB L E  7 

SOURCE O F  EMERG E N CY C R U D E  PRODUCTI ON CAPACI TY­
TEMPO R A R Y  CAPACITY I N  E XCESS OF C U R R ENT MAXI MUM E F F I C I ENT RATE-1 978 

(Thousand Barrels per Day-Average for Period) 

Field 

East Texas 

Yates 

West Hastings 

N P R -1 ( E l k  H i l ls) § 

Total 

Without Pre-I nvestment 
for Standby Faci l ities 

Additional Capacity Additional Capacity 
Del iverable to Del iverable to 
Trun k  Lines Refineries 

1 20 

7 5  

30 

63 

288 

42 

55 

1 3  

23 

1 33 

With Substantial Pre-I nvestment for 
Standby Production and Pipeline Capacity* 

Additional Capacity Additional Capacity 
Del iverable to Deliverable to 
Tru n k  Linest Refineries:J: 

200 

1 00 

60 

262 

622 

200 

1 00 

60 

262 

622 

* These i nvestments require lead ti mes of 1 year or more and wi l l  not be made i n  the course of normal operations. 

t Requires facility i nvestments of $90 mi l l ion ($69 mi l l ion at E l k  Hi l l s ) .  

:j: Requ ires p ipel ine  i nvestments of $30 mi l l ion ($25 m i l l ion at E l k  H i l ls).  

§ NPR-1 ( El k  H i l ls) production does not exceed max i m u m  efficient rate. 
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b arre l s  p e r  day . The p r incipal  p ip e l ine l imitat i ons o c cur at E l k  
H i l l s  and a t  E a s t  Te xas . 

I t  wou l d  b e  p o s s ib l e t o  incr e a s e  the amount o f  eme r gency 
c ap a c i ty ava i l ab le and de l i ve r ab l e  i n  1 9 7 8  t o  6 2 2  thous and b arre l s  
p e r  d ay by p r e - i nves tment o f  ab out $ 1 2 0  mi l l i on i n  long l e ad t ime 
s t andb y  p r o du c t i on and p ip e l ine f a c i l i ti e s . Ab out $ 94 m i l l i on of 
thi s  inve s tment  is r e quire d to deve l op NPR - 1  to i t s  i nd i cated MER 
of 26 7 thous an d  b arre l s  p e r  d ay ( $ 6 9  mi l l i on to  deve l op the fie l d  
and $ 2 5  m i l l i on t o  provide s t andby p ip e l ine cap a c i ty ) . Other i tems 
inc lude s tandby gas p r o ce s s ing f ac i l i t i e s  at  Eas t Texas , Ya tes  and 
We s t  Has t in g s  and s t andb y  p ip e l ine c ap ac i ty from E as t  Texas and 
Y a t e s . Ex cep t for  p o s s ib le eme rgency us e ,  the ins t a l l a t i on o f  
the s e  i tems woul d  b e  unl ik e ly and un j us t i f i ab l e  b y  normal  op e r a t i ons . 

I t  shoul d b e  emph a s i z e d  that the eme rgency cap ac i ty e s timates  
in th i s  s tu dy repres ent an  op t im i s t ic ass e s sment o f  wh at can be  
a c c omp l i sh e d . Nume r ous legal  and admin i s t r a t ive ob s ta c l e s  wou l d  
have t o  b e  ove rc ome b e fo re the s e  cap ac i t i e s  can b e  a t t aine d . The 
MER ' s for  the Texas f i e lds h ave b e en es tab l ished  b y  the s t ate 
r e gu l a t o ry agen c i e s , and act i on by th i s  b o dy wi l l  b e  requ ir e d  to  
e xc e e d  th em . I n  addi t i on ,  s ub s tant i a l  d i fferences o f  op inion 
e xi s t  among the ope r a tors  in mos t o f  the s e  f i e lds re g ar ding the 
MER , and in s ome c as e s  l i t i g a t i on i s  inv o l ve d .  The h i gh e r  emergency 
r a t e s  can b e  ob t ained b y  p e rm i t t in g  a l l  we l ls in the f i e l d  to in ­
cr e a s e  th e i r  p r o du c t i on r a th e r  th an b y  p r o du c ing on ly ce r tain s e ­
l e c te d  we l l s . Al though thi s  wou l d  app e ar t o  b e  the mos t e qu i tab l e  
app r o a ch , i t  i s  ant i c ip a t e d  th at  controve r s i e s  and p o s s ib le  l i t i ­
g a t i on w i l l  re s ul t  ove r chan g e s  i n  int r a f i e l d  e qu i t i e s  during the 
p e r i ods o f  incre as e d  p r o duc t i on . Als o ,  a t t ainment o f  the es t imated  
eme rgen cy rates  in many f i e lds  w i l l  requ ire  the re l axat i on o f  
var i ous e nv i r onmental  re gu l a t i ons , p ar t i cu l arly tho s e  r e g arding 
gas  f l aring . 

Many o f  the s e  ob s t acl e s  c an b e  ove r come through pre -p l anning , 
i n c luding the e s t ab l i shment o f  eme rgen cy prepare dnes s p l ans . Th is 
w i l l  re qu i re the ful l  p ar t i ci p a t i on o f  b o th s t ate and fe deral  re g ­
u l a to ry agen c i e s  as  we l l  a s  the operators . Spe c i f i c a l ly , i t  wi l l  
b e  ne ce s s ary to e s t ab l i s h  i n  adv ance t he leve l o f  eme rgency pro ­
du c t i on p e rm i t te d  in e a ch f i e l d  and gu i de l ines re garding the re ­
l axat i o n  o f  e nv i r onmental  and o th e r  r e gu l a t i ons . In the cas e of 
N P R - 1 ( E lk H i l ls ) , a c t i o n  by th e Federal  Government is  r e quired to  
p e rmi t p r o du c t i on o f  th i s  re s e rve in an eme rgency . E ar ly ini t i a -
t i on o f  th i s  type o f  eme rge ncy p r epare dne s s  p l anning i s  imperat i ve 
i f  th e s e  c ap a c i t i e s  are to  b e  re a l i z e d . I n  the ab s en ce o f  such 
p l ann ing , the a t t a in ab l e eme rgency c ap a c i ty is  l ik e ly t o  b e  negl i g i b l e  

EMERGENCY G AS P RODU CT I ON 

Eme rgency gas produc ing cap a c i ty mus t  a l s o  b e  cons i dered  in 
eme rgency prep are dne s s  p l anning s ince the oppo rtun i ty may exi s t  to  
s ub s t i tu te n a tu r a l  gas for l iqui d fue ls . An attempt has  b e e n  made 
to de t e rmine the maximum p o te nt i a l  amounts of eme rgency gas produc ­
t i on cap ac i ty on a n a t i onw i de b a s i s . Howeve r ,  a de t a i l e d  evalua ­
t i on has  no t ye t b e en made o f  how much o f  thi s  cap ac i ty c an b e  
de l ive r e d  t o  e ff e c tive us e r s . 
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Thr e e  p o s s ib l e s ources  o f  eme rgency g as p r o du c t i on cap ac i ty 
e xi s t  in b o th 1 9 7 4  and 1 9 7 8 . F i rs t i s  the add i t i onal  as s o c i a t e d  
a n d  d i s s o lve d g a s  p r o du ce d  i n  conj unct i on w i th t h e  add i t i onal o i l  
dis cus s e d  previ ous ly . The s e  vo lume s are r e l at i ve ly smal l , and in 
mo s t  c a s e s  transmi s s i on l ine l im i t a t i ons prob ab ly p revent de l iv e ry 
o f  th i s  add i t i on a l  g as . Maximum as s o ci a ted  and d i s s o lve d g as 
v o lume s r e s u l ting from the de l ive r ab l e  o i l  c ap ac i t i e s  e s timated  in 
1 9 7 4  are ab out  1 5 0 mi l l i on cub i c  fe e t  per day . I n  1 9 7 8 , ab out 5 0  
mi l l i on cub i c  fe e t  p e r  day cou l d  b e  ava i l ab l e  wi thout maj o r  p re ­
inves tme n ts wh i l e ab out 3 3 0  mi l l i on cub i c  fe e t  p e r  day could b e  
ava i l ab l e w i th p r e - inve s tmen t  o f  $ 1 2 0  mi l l i on . 

A s e cond p o te n t i al � ou r ce of eme rgency g as cap a c i ty r e s u l t s  
from th e trad i t i on a l  s e asonal  demand and p r o du c t i on o f  natural  g as . 
Dur ing the h i gh demand wint e r  months , product i on i s  at a p e ak and 
g r adua l ly de c l ines  t o  a l ow dur ing the s umme r  months ( s e e  F i gure 
4 ) . The d i ffe rence b e tween the winter p e ak p r o duct i on and the 
l ower  r a t e s  in the s umme r  ( o r  s e a s onal  swing)  obvi ous ly can b e  
p r o duced  and de l i ve r e d  b y  ex i s t ing trunk p ip e l ine s . 

The p r o j e c t i on o f  the s e as onal  swing c ap a c i ty t o  1 9 7 4  has 
b e e n  made on a gros s n a t i onw ide b as i s , us ing U . S .  Bure au o f  Mines 
p rodu c t i on d a t a . I n  1 9 7 4 , th i s  swing cap a c i ty i s  proj e c t e d  to vary 
from z e r o  in January to ab out 4 , 0 0 0  mi l l i on cub i c  fe et p e r  day in 
June , ave rag ing ab ou t 1 , 7 0 0  mi l l i on cub i c  fe e t  p e r  day for a 1 8 0 -
day eme rgency b e g inning in January . 

A th ird po tent i a l  s ource o f  eme rgency gas product i on i s  sp are 
c ap a c i ty in exce s s  of the winter  pe ak produc t i on . E ach ye ar the 
Ame r i c an G as As s o c i at i on (AGA) e s tima tes  to t a l  dome s ti c  gas produc ­
ing c ap a c i ty . C omp ar i s ons o f  p ro j e c t i ons o f  th i s  cap ac i ty wi th the 
p r o j e cte d p e ak p r odu c t ion r a t e s  indi c a t e  th a t  b as e d  on the AGA 
de f in i t i on , appre c i ab le vo lume s of sp are cap a c i ty could exis t in 
1 9 7 4  and 1 9 7 8 . Howeve r , acc ording to the AGA de fin i t i on , s p are 
c ap a c i ty cons i s ts o f  g as wh i ch is pr odu c ib l e  at the we l lh e ad wi th ­
out r e g ard t o  the c ap a c i ty o f  fl ow l ines  and g ather ing sys tems , 
f i e ld  comp re s s i on and proce s s ing fac i l i t i e s , o r  trunk l ine s . Al s o , 
th i s  inc lude s g as wh i ch i s  u t i l i zed  in pre s s ure ma intenance and 
cy c l ing p r o j e c ts wh i ch , i f  dive rte d ,  wou ld r e s u l t in reduced l i quid 
r e c ove ry an d/or  r e du c e d  u l t imate o i l  re cove ry . The s e  are not spare 
cap a c i t i e s  wh i ch c an be made r e adi ly ava i l ab l e . 

The us ab le v o lume s of eme rg ency gas produ c t i on are l ike ly to 
b e  l im i t e d  for s ev e r a l  reas ons . The eme rgency gas p roduc t i on i s  
s c a t t e r e d  i n  a numb e r  o f  l a r g e  f i e l ds , p r imar ily  i n  Texas , 
Lou i s i ana , Okl ahoma an d Kan s as . In mos t cas e s , i t  i s  an t i cipate d 
th a t  t r ansmi s s i on f ac i l i t i e s  from the s e  are as are at cap ac i ty or 
are not sui tab ly l o c a t e d  to  d e l iver th i s  gas to po tent i a l us e rs in 
an eme rge ncy . A l s o ,  exis ting contractual  c ommi tments  for the s e  
g as r e s e rve s a s  we l l  as int r a fi e l d equity con s i d e r at ions and FPC 
r e gu l a t i ons are l ik e l y  to p re s ent maj o r  ob s ta c l e s  to ut i l i z ing 
the s e  add i t i onal  vo lume s o f  gas . F o r  the s e re as ons , potential  
eme r gency gas  vo lume s were  not  cons i de r e d to  be  avail ab l e  in  this 
Interim Rep o r t . Add i ti ona l  d e t a i l e d  s tu dy wi l l  be required to 
de f ine how mu ch , i f  any , of the s e  vo lume s cou ld b e  us e d  in an 
eme r g ency . 
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F igure 4 .  Mark e t e d  Natur a l  G a s  P r o duc t ion - - To ta l  Uni te d  S t a t e s . *  



GENERAL 

Se c t i on Five 

ALTERNAT IVES FOR MAI NTA I N I N G  
EME RGENCY STANDBY PETROLEUM SUP P L I E S  

G iven ade qu a t e  p l anning and l e ad t ime , the r e  a r e  two b a s ic 
metho d s  wh i ch can b e  u s e d  for provid ing a dd i t ional s t andby p e t r o ­
l eum supp l i e s  fo r eme r gency us e .  The s e  inc lude s t orage o f  c rude 
o i l  or produc t s  and re s t r i c t ing dome s t ic produ c t ion to  p rovide 
eme r gency c rude suppl i e s . 

Al terna t iv e s  t o  s t orage  o f  eme rgency p e t ro leum supp l ies  in clud e  
ab oveground s to r age  in s t e e l  t ank s o r  und e r gr ound s t o r age i n  s al t  
dome s , mined  c av e rn s  o r  abandoned m ine s . Re s t r ic t i on o f  product ion 
al t e rnat iv e s  c o n s i s t s  o f  nat i onwi de pror at ion in g  o r  shut t ing in 
s e l e c te d  f i e l d s . Thi s s e c t i on inc lud e s  a d i s cu s s i on o f  fe as ib i l ity 
and in i t i a l  cons truct ion c o s t s  for the var i ou s  s t o r age opt i on s  fo l ­
l owed b y  a comp a r i s on o f  the re l at ive e conom i c s  o f  s t o r a ge and 
r e s t r i c t ed p roduc t i on a s  me an s  o f  providing eme r gency s t andb y p e t ro ­
l eum suppl i e s . 

Any eme r ge ncy s t andb y  p e t rol eum suppl y  sys t em mu s t  meet  two 
r e qu i rement s :  ( 1 )  I t  mu s t  include su ffi c i en t  vo lum e s  o f  crude o i l  
o r  p r o du c t s  t o  s at i s fy th e need  and ( 2 )  i t  mus t  hav e  the capa c i ty 
t o  de l iver th i s  c rude or p roduct at  the r e qu i r e d  da i ly r ate . For 
exampl e ,  i f  p r o t e c t ion a g a i n s t  an int e r rupt i on of 3 m i l l ion b arre l s  
pe r d ay fo r 1 8 0  days i s  r e qui r e d , 5 4 0  m i l l ion b ar re l s  o f  crude o i l  
o r  p roduc t i s  ne e de d , and , mo re  imp o r t ant , c ap a c i ty mus t  b e  provided 
to  d e l iver the c rude o r  produc t at a rate  o f  3 m i l l ion b arre l s  p er 
day . 

The a l t e rn a t i ve s  wh i ch invo lve maint aining re s e rve s in the 
gr ound by r e s tr i c t ing product i on have the d i s advant age o f  requ i r ing 
a l a r ge t ot al v o l um e  o f  r e s e rve s to  provide a d e s ired d a i ly produ c ­
i n g  c apac i ty .  Th i s  r e s u l t s  from the b as ic me chan i sm o f  fluid flow 
in p e t r o l eum r e s e rvo i r s . Ex t en s ive inve s t i gat i ons have s hown that 
the produc ing c ap ac i ty of mo s t  dome s t ic re s ervo i r s  wi l l  b e gin t o  
d e c l ine when the annual r e s erve s /produ c t i on r at i o  ( R/ P )  drops  b e l ow 
8 . 0 .  At an R/ P o f  8 . 0 ,  one - e i ghth o r  1 2 . 5  pe rcent o f  the re s e rv e s  
a r e  pr oduc ed p e r  y e ar . Thus , t o  p rov ide pro t e c t i on against  a 6 -
rnon th , 3 m i l l i on b arre l s  p e r  d ay int e r rup t ion ( 5 4 0  m i l l ion b arr e l s  
t o t a l ) s hut - in r e s e rves  o f  8 . 8  b i l l i on barr e l s  ( 3  m i l l i on barre l s  
p er day x 3 6 5  days  x 8 )  wou ld b e  requ ired . Al thou gh s ome f i e ld s  
c an and d o  produce at  l ower  R/ P ' s ,  i t  i s  doub t ful  i f  enough r e s e rves  
of  th i s  type ex i s t  t o  p rov i de an  appr ec i ab l e  amount of  shut - in 
p ro t e ct i on . 

On the o ther  hand , s t or a ge r e qu i r e s  produc ing and t r ans fe rr ing 
onl y the ne e de d  vo lum e  o f  o i l  into s to rage  where  it c an b e  del ivered 
at very h i gh r a t e s  when an emer gency o c cur s .  For exampl e ,  in c orn -
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p �r i s on t o  the r e qu�r e�ent o f  8 . 8  b i l l i on b ar r e l s men t ioned pre ­
Vlo�s ly ,  only 5 4 0  m1l l 1on b ar r e l s  ar e r e qu ir e d  t o  provide pr otect ion 
a g a 1ns t the 6 -month , 3 m i l l ion b a rr e l s  pe r d ay inte r rup t ion . 

ABOVE GROUND STORAGE 

Ab ove ground t ank s t orage  pr ovides  flex ib i l i t y  in me e t ing s t or ­
a g e  and l o g i s t i c s  r e qu i r ement s .  T anka g e  may b e  cons tructed  in in ­
c r emen t s  and l o c a t i ons a s  r e qu i r ed b y  ind iv idual or gan i z at i ons . 
G iv en s t o r age c r i t e r i a , each o r gan i z at ion c an d e t ermine the b e s t  
l o c at i on f o r  i t s  s torage , con s id e r ing marke t ing , re f in ing and 
t ranspor t a t i on r e qu ir ement s .  Sp e c i f i c  l oc a t ions  o f  t ank farms t end 
t o  b e  in l e s s  popu l a t e d  areas  b e c au s e  of l and r e qu irement s and 
c o s t s . Tank farm s  r e qu i r e  2 0  to 3 0  ac r e s  p e r  1 mi l l i on b arr e l s  o f  
s to rage . T ank farm d e s i gn and operat ion has  b e en e s t ab l i shed ove r 
many ye ars  and has  b e en comp a t ib l e  with a wide r ange o f  envi ron -
men t s . 

The c ap a c i ty t o  c o n s t ruct  s t e e l  t ankage may b e  a l im i t ing fac -
t o r  in a pro gr am o f  s t andby s t o r age . Ab out 3 , 0 0 0  tons o f  s t e e l  are  
r e quired  p e r  m i l l ion b arr e l s  of  s t or a ge c ap a c i ty . S t e e l p l at e  fab ­
r i c ator s i n  the Un i te d  S t at e s  are curr ent l y  expe r ienc ing s trong de ­
mand , and i t  i s  doubt fu l  that the t o t a l  amoun t  o f  s t e e l  nece s s ary 
t o  e s t ab l i sh a s t orage sy s t em of this  type can b e  made ava i l ab l e  in 
the s ho r t  t e rm . Re c ent pr o du c t i on of the s t e e l  p l at e  fabr icat i on 
indu s tr y  i s  s ho wn in Tabl e 8 .  Wh i l e  no b r e akdown o f  t ankage alon e  
i s  av a i l ab l e , i t  i s  b e l ieved t h a t  tankage i s  t h e  ma j o r component o f  
the  t anks , b in s  and hopp e r  cate g o ry . Thu s , an add i t ion o f  1 0 0  m i l ­
l ion b arre l s  o f  s t o rage vo lum e  would e qual about a 1 - ye a r  fab r i c a -
t i on capac i t y . 

TAB L E  8 

PRODUCTION O F  THE STE E L  P LATE FAB R I CATI ON I N DUSTRY 
(Thousand Tons) 

Tanks, B ins  and H oppers 

Total Plate Fabrication 
I ncluding Tanks, Bins and Hoppers 

1 970 

420 

640 

1 971 

320 

480 

1 972 

360 

530 

The c o s t  o f  s t e e l  s t o r age i s  dep endent pa r t i al ly on l o c al con ­
s t: uct ion r e�u i r ement s .  Wi th no rmal  s o i l  cond i t i ons , t anks may b e  
b u 1 l t  o n  a s 1mp l e  foundat i on , a l thou gh p i l ings  a r e  r e quired  i n  some 
l o c a t ions . Henc e , t ankage c o s t s for normal found at ion requi remen t s  
w i l l  b e  about $ 3  p e r  b ar r e l  o f  s he l l  c ap a c i ty . I f  p i l e  foundat ions 
are  r e qu i red , t ankage c o s t s  inc r e a s e t o  about $ 5  per b arrel . B oth 
o f  the s e  c o s t s  r e p r e s ent minimal fac i l i t i e s and exclude the c o s t  o f  
p i� e l ine s c o nn e c t ing the fac i l i ty t o  t runk l in e s  o r  consumpt ion 
po 1nt s and the c o s t  o f  c rude or p r o duc t s  to f i l l  the s t or age . 
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UNDERGROUND STORAGE 

Thr e e  p roved  me thods  ex i s t  fo r prov i d in g  undergr ound s tor age 
of crude or l i qu id p e t r o l eum produc t s . The s e  are (1 ) c av i t i e s  
l e ached i n  s al t  dome s o r  s al t  b ed s , ( 2 )  c av i t i e s  m ined i n  hard im­
p e rme ab l e  r o c k  format i ons such as gran i t e , s ha l e  or  l ime s tone and 
( 3 )  ab andone d under ground mine s wh i ch hav e  b e en spec i a l ly adap t ed 
fo r s t o rage . 

Current ly , 
s t o rage e x i s t s . 
cav i t i e s  l e ache d 
i n  s a lt  b e ds and 

ab out 2 0 0  mi l l i on b arre l s  o f  dome s t i c  underground 
Ab out 65 p e r cent o f  thi s  c ap acity i s  located in 
i n  s a lt  dome s , ab out 2 8  p e rcent in cavi t i e s  le ached 
ab out 7 p e rcent in min e d  cav i t i e s  in hard rock . 

A wide var i e t y  o f  l i ght hydr o c ar b on p ro duc t s  and petrochem i c a l  
fe eds tocks  a r e  s to r e d  und e r ground dome s t ic a l l y .  Al thou gh no c rude 
is s t ored  und e r gr ound in the Un i ted S t at e s , over 1 0 0  m i l l ion b arr e l s  
o f  crude s t o r a g e  i s  ins t al l ed , und e r  way o r  p l anned i n  Eur op e . 
Under ground s t o r a g e  o f  crude or produ c t s  r e s u l ts in minimal product 
l o s s  and p r o v i d e s max imum p r o t e c t ion against the ha z ard s of  fire , 
s t o rm o r  even s ab o t a ge . 

Sal t Dome Stor age  

Ab out two - th i rd s  of  the  dome s t ic und e r gr ound s t orage capac i ty 
i s  l o c a t e d  in s a l t  dome s . A s a l t  dome i s  a m a s s ive column o f  rock 
s al t  from 0 . 5  to  6 . 0 m i l e s  ac ro s s , topped b y  a thick c ap rock , 
thrus t in g  upwa rd from a s al t  b e d  thou ght t o  l i e ab out 3 0 , 0 0 0  fe e t  
b e l ow the s ur face ( s e e  F i gure 5 ) . The t o p  o f  the s a l t  may re ach 
very ne ar the s u r f a c e , and in many ca s e s  the s a l t  fr om the s e  domes 
has b e en m ined for  commerc i a l  us e .  The r e  are  more  than 3 5 0  known 
s al t  dome s l y i n g  b eneath an ar ea  o f  5 0 , 0 0 0  s quar e m i l e s  alon g  the 
Gul f  Coa s t  ( s e e  F i gu r e  6 ) . 

A r emarkab l e  r e c o rd o f  s a fe t y  and re l i ab i l i t y  o f  underg round 
s to ra g e  fo r pe t r o l eum pr oduc t s  has b e en e s t ab l i shed by indu s try in 
mo re than 2 0  ye a r s  o f  exp e r ienc e  in the deve l opment and ope r at i on 
o f  ov er  1 0 0  m i l l ion b ar re l s  o f  s a l t dome s t o r ag e  c apac ity . Indivi ­
dual s t o ra g e  c ap a c i t i e s  now c ommonly r ange from 1 m i l l ion b arre l s  
to over 2 m i l l i o n  b arre l s  p e r  we l l  and a numb e r  a re de s i gned t o  
s t o re u p  to  5 m i l l i o n  b ar r e l s . 

Unde rg r ound s t o r ag e  in l e ache d s al t  dome c avit ies  can b e  pro ­
vided at ini t i a l cons truc t i on co s t s  r ang ing fr om $ 0 . 4 0 t o  $ 0 . 7 0 pe r 
b arr e l  ( exc lud ing the c o s t  o f  p i p e l ines conn e c t ing the fac il i t y  to  
t runk l ine s or  c o n sump t i on po ints and the c o s t  of  crud e o r  pr oduct s 
to  f i l l  the s t o r age ) . The s e  co s t s  are  val id onl y  for l arge volume 
( 1 0 0  to  2 0 0  m i l l i o n  b ar re l s )  pr o j e c t s c on s i s t in g  of we l l s  hav ing 
ind ividu a l  c ap a c i t i e s  o f  5 to 1 0  m i l l ion b a rr e l s .  

The s e  c o s t s  are  b as ed on a d e t a i l ed ana l ys i s  o f  two typ ical  
s al t  dome s on the  Texas  and Lou i s i an a  Gu l f  Coa s t . Each dome could 
b e  deve l o p e d  t o  a t o t al c apac i ty o f  at  l e a s t  2 0 0  m i l l i on b ar re l s , 
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WELL CAPACITIES: 

Ill IOM I LL ION BARRELS 
121 7.5 MILLION BARRELS 
131 5 MI LLION BARRELS 
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I l l  
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131 

Total Depth Diomotor 
4500 F t. 293 Ft. 
4000 Ft. 283 Ft. 
3500 Ft. 266 Ft. 
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F igur e 5 .  Typ i c a l  Sal t Dome and S t o r a g e  We l l s . 
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u s ing  2 0  t o  2 5  we l l s , w i th a c ap ab i l i ty o f  de l iver ing  the stored 
c rude at  a rate o f  at  l e a s t  1 m i l l ion b ar r e l s  p e r  d ay from e ach 
dome . 

C o s t  e s t ima t e s  are  b as ed on 5 ye a rs t o  ful l y deve l op each s i t e , 
w i th u s ab l e  s t o r age b e c om ing ava i l ab l e  a t  a r a t e  o f  4 0  m i l l i on 
b ar re l s  pe r ye a r  after  the fir s t  year . Thu s , about 1 0 0  m i l l ion 
b ar re l s  of u s ab l e  s to r age  wou l d  b e  avai l ab l e  at  e ac h  s i t e  after 
3 . 5  ye ars . 

The co s t s  e s t imated for s al t  dome s t orage  in t h i s  s tudy are 
b a s ed on a p l ent i fu l  and inexp ens ive supp l y  o f  fr e sh wat e r  to  l e a ch 
the  c av i t i e s  and on o ffs ho re  d i sp o s al o f  t he b r ine . About 1 0  b ar ­
r e l s o f  fr e s h  water  ar e r e qu i red to  l each 1 b ar r e l  o f  s t o rage . As 
a r e su l t ,  s t o r a ge co s t s  c an be sub s t ant i a l l y  a ffec ted b y  the av a i l ­
ab i l i ty and c o s t  o f  l arge  vo lumes  o f  fr e s h  wat e r . I f  the fre s h ­
w a t e r  co s t s  u s ed  i n  t h i s  s tudy are incre as ed by a fac t o r  o f  1 0 ,  the 
p e r  b arr e l  s t o r a g e  c o s t s  wou l d  b e  inc reas ed by about $ 0 . 2 0 .  

The as sump t io n  o f  o ffsho r e  d i sp o s a l  o f  the b r ine i s  even mo re  
c r i t i c a l  s ince about 1 . 2  m i l l ion barr el s p e r  d ay of  b r ine is  pro ­
du c ed fr om deve l opmen t o f  a 2 0 0 m i l l ion b arre l s t o rage  s i t e  in 5 
ye ars . Sub sur face  d i sp o s a l  o f  the s e  vo lume s wou ld b e  extreme l y  
c o s t l y  and wou l d  b e  phys ic a l l y  imp o s s ib l e  in mo s t  loc at i ons . 

I t  i s  r e c o gn i z ed that the fr e s hwat e r  r e qu i r ement s and b r ine 
d i sp o s al cons i d er at i ons a s s o c i a t e d  with l a rge volume s a l t  dome s t o r ­
a g e  p r o j ec t s  o f  th i s  typ e  r ai s e  envi ronmental  qu e s t i ons . The se 
qu e s t ions w i l l  of c our s e  have t o  b e  addr e s s e d  in the pl ann in g , 
author i z at i o n  and execut ion o f  s p e c i fi c  pr o j e c t s . However , it  i s  
b e l i eved tha t i n  m o s t  Gu l f  C o as t  l o cat i ons , s u ffi c i ent fr e shwater 
s uppl ie s c an b e  ob t a ined and th a t  the env i ronmental  e ffe cts  o f  d i s ­
po s a l  o f  the e s s en t i al l y  pu r e  s od ium chl or ide  b r ine through a prop ­
e r l y  des i gned d i s p o s a l  s y s t em . t o the Gu l f  wi l l  b e  smal l .  

Stor age c av i t ie s  l e ach ed in s a l t beds  ar e a l s o  a proved t e ch ­
n i que , although s ev e r a l  fac t o r s  l im i t  the p o t en t ial  u t i l ity o f  the s e  
b ed s  for l a r g e  vo lume emer gency s to r age  pr o j e c t s . Mo s t  b eds  are 
l o c a t ed in inl and a r e as whe r e  fr e shwa t e r  c o s t s  are r e l at ively  h i gh 
and whe r e  s ub sur face b r ine d i sp o s al wo uld  b e  r e qu i red , making the 
l ar g e  vo lume pro j e c t s  imp r ac t i c a l . Al s o , the genera l ly thinner beds  
and the pre s enc e of  l ayers  of  impu r i t i e s  make  l ar ge vo lume pro j e c t s  
mo r e  d i fficu l t . 

Mined Cave rn Stor age 

There are curr ent l y  4 0  to 5 0  s t or ag e  p r o j e c t s  in mined c avern s  
in hard r o ck . Th e s e  vary i n  s i z e  wi th a max imum o f  ab out 8 0 0 , 0 0 0  
b ar r e l s  and gene r al ly are u s ed t o  s t ore l i ght pr oduc t s  under 
pr e s sur e . 

3 6  



S t o ra g e  c o s t s  i n  mined c av i t i e s  are e s t ima t ed t o  r ange from 
$ 5  to $ 1 0  p e r  b arr e l . The c on s truct ion t ime for a m ined s torage 
pr o j e c t  i s  1 t o  2 ye ar s . 

S t or age i n  Abandone d Mine s 

S t or ag e  o f  crude in s pe c i a l ly converted abandoned m ine s i s  a 
p roved t ec hn i qu e . Al though no  such s t orage ex i s t s  i n  the Un i t ed 
St a t e s , a l ar ge pro j e c t  h a s  b e en in op e rat i on in South Afr ic a s ince 
1 9 6 9 . Co s t s  for  th i s  typ e p r o j e ct may b e  c omp e t i t ive w i th s a l t  dome 
s t o r age i f  s u i t ab l e  mines c an b e  found . Extens ive s urveys ar e re ­
qu i r e d  t o  conf i rm the s u i t ab i l i t y  o f  a m ine for conver s i on t o  
s t o r a ge . 

S t or a g e  in D ep l e t ed Re s erv o i r s  

The po s s ib i l i ty o f  s t o r in g  crud e in depl e t ed r e s e rvo i r s  has 
b e e n  r ai s ed in the p as t . Th i s  typ e  of stor age i s  not  cons idered to 
b e  pr ac t i c a l  for s ev e r a l  r e a s ons . The vo lum e  at whi ch the crude 
c an be inj e c t e d  into the p o r ou s  r e s ervo ir  rock and the r a t e  at whi c h  
i t  c an b e  r e c overed ar e l im i t ed . I n  addit ion , exp e r i ence ind i c a t e s  
that produc t l o s s e s  a r e  l ik e l y  t o  b e  h i gh .  

Gas Stor age  

Nearly  6 tr i l l ion cub i c  fe e t  of  underground gas s t orage  c ap ac ­
i ty current l y  exi s t s  in the Un i t ed States  for u s e  by  g a s  ut i l i t i es . 
The co s t  t o  deve l op new wo rking gas s t or age c ap ac i ty i s  ab out 
$ 1 , 0 0 0 to $ 1 , 2 5 0  per m i l l i on cub i c  fe e t . *  Thi s i s  about 10 t ime s 
a s  exp e n s ive a s  s a l t  dome crude s t or age on an energy e qu ivalent 
b a s i s .  The ut i l i ty of ga s s t o r age  i s  exp e c t ed to  b e  l imited  in an 
eme r g ency preparedne s s  p l an .  

Summary o f  Under gr ound S t o r a ge 

B a s ed on  the r e sul t s  o f  thi s s tudy , the s t o r a g e  o f  l ar ge vo l ­
ume s  o f  crude and / o r  pr oduc t s  i n  l eached s a l t  dome c av i t i e s  i s  the 
l e a s t  exp ens iv e under ground s t or age a l t ernat ive , and the techno l o gy 
has b e en devel oped and app l i e d  exten s iv e ly in prac t ic e . Other 
und e r g r ound s to r a g e  t echn i qu e s  such as mined c averns and l eached 
cav i t ie s  i n  s a l t  b ed s  have l im i t ed app l ic at ion in l a r g e  volume pro j ­
e c ts due t o  co s t s and / o r  t ec hn i c al c on s i derat i on s . St orage o f  crude 
in ab andoned m ine s ma y o ffer a c ompe t i t ive a l t e rnat ive to l arge 
vo lume s al t  dome s t o r a g e  i n  c e r ta in l o c a t i on s . 

* Ab out 5 0  p e r c en t  o f  th e r e s e rvoir  capac i ty in ga s s t orage 
p r o j e c t s  is  o c cup i e d  by a p e rmanent invent o ry o f  b a s e  o r  cushion g a s  
wh i ch i s  n e eded  t o  ma inta i n  t he del iver ab i l ity o f  t h e  "wo rking gas . " 
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The s al t  d ome s t o rage  c o s t  e s t ima t e s  a re b a s ed on  a 5 - ye ar 
devel opment pro g r am .  However , i t  would  b e  p o s s i b l e  t o  acc e l e ra t e  
t h e  deve l opment o f  s a l t  dome s t o r age in o r d e r  t o  m ake ava i l ab l e  3 
m i l l i on b arr e l s  p e r  d ay fo r 1 8 0  d ays in 1 9 7 8 , a l t hough t h i s  acc e l ­
e rat i on would  t ake p l ace  a t  somewhat hi gher  c o s t s . Th i s  s t ep -up 
in s t orage  deve l opment could b e  accomp l i shed by a comb inat ion o f  
ac c e l erating  th e r at e  o f  washing s t o r age and s t ar t ing wo rk s imul ­
taneou s l y  on s eve r a l  s i t e s . The addit i onal  c o s t  woul d  no t exce e d  
the $ 1 . 0 0 pe r b ar r e l  s t o r a g e  c ':l s t. s ens i t iv i t y  shown i n  Tab l e  9 .  

TABLE 9 

U N I T  COSTS OF P R OVI DING STAN DBY E M E R G ENCY S UPPLI ES 
{ Present Value Cost per Unit of Supply-$/Barrei/Day* )  

Sa lt Dome Storage 
$ 0.40 per Barrel Faci l ity Cost 
$ 1 .00 per Barrel Faci l ity Cost 

Steel Tank Storage 
$ 3.00 per Barrel Faci l ity Cost 
$ 5.00 per Barrel Faci l ity Cost 

Production R estrict i o n  by Shutting 
i n  Fields or by Prorati on i ng 

7% I nterest Rate 

530 
630 

920 
1 ,230 

4,800-5,200 

* Basis : • E mergency capacity i n itiates in 1 97 5  and reserves retained unti l  1 995 when they are sold. 

• Costs are present value costs to the operators, royalty owners and federa l ,  state and local governments. 

• Oil prices in 1 974 equal $ 3.54 per barrel and in 1 985 equal $ 5.28 per barrel based on U.S. Energy Outlook 
Case I V. Prices were held constant after 1 985. Recent oil price increases suggest that this price schedule is 
understated. 

• Unit  costs are calculated based on providing fu l l  protection for 3 mi l l ion barrel per day, 1 80-day interruption. 

• Costs are calculated in constant 1 973 dollars. In addition, all construction estimates are based on 1 973 cost 
data. 

COST E LEMENTS F O R  MA INTENANCE OF EMERGENCY STANDBY SUP P L I E S  

The c o s t  o f  ma int a in in g  any type o f  eme r gency s t andby supp l i e s  
i s  a c omb ina t i on o f  s ever al fac t o rs . F i r s t  i s  the  init ial  c o s t  o f  
e s ta b l i s h ing the eme r gency supp ly - - fo r  examp l e , t h e  c o s t  t o  bu ild  
s t e e l  t anks o r  s al t  d om e  s t orage  fac i l i t i e s  and t o  fill  the  s t orage 
w i th crude o r  p roduc t s . S e c ond i s  the c o s t  o f  m a in t a in in g  the 
s t andb y suppl i e s . Th i s  includ e s  the co s t  o f  d ir e c t  l ab or and e qu ip ­
ment needed t o  m a i n t a i n  the ab i l i ty t o  produ c e  in an eme r genc y . An 
add i t ional c o s t i t em includ e s  the c o s t  o f  c on s truct ing s t andby p ipe ­
l ine and t r an sp o r t a t io n  sy s t ems . 

Final l y ,  a m a j o r  c o s t  i t em i s  the l o s s in p re s ent value to  in­
du s t ry and gove rnment which  r e su l t s from d e ferring  the product i on 
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and s a l e  o f  the s t andby supp l i e s . *  For examp l e , cons i der  the c a s e  
o f  s hu t t ing in ex i s t ing f i e l d s  to prov ide eme r gency s p aTe  c ap ac ity . 
Unde r  n ormal cond i t i o n s , t he s e  f i e l d s  wou ld b e  p roduc ed t o  dep l e t i o n  
o v e r  a p e r i o d  o f  ye ar s w i t h  r e sul t ing income t o  t h e  p roducers and 
royal ty owners  from the s a l e  o f  the o i l  and ga s and incom e  to l o c a l , 
s t a t e  and fed e r a l  governmen t s in the form o f  produ c t ion , sal e s  and 
i ncome t ax e s . I n  this  s tudy , i t  wa s a ss umed that eme r gency pro t e c ­
t i on would  b e  r e qu ired  for  2 0  ye ar s , at wh ich t ime al t e rnat ive 
energy forms wou ld be ava i l ab l e . Thu s , if t he f i e l d s  were s hut in 
to p rov ide  s t andby supp l ie s  fo r 2 0  years and then produced , the s e  
i ncome s wou l d  b e  de ferred for 2 0  ye ar s which wou l d  r e s ul t  in a sub ­
s t ant i al l o s s  i n  pr e s ent value  to the op erator s ,  r oyalty owners and 
gove rnment s .  

I n  the ca s e  o f  s to r ag e , the s a l e  o f  c rude o r  produc t s  ne c e s s ar y  
t o  f i l l  t he s t o r age mus t a l s o  b e  de fer red . The s e  pr oduc t s  would 
then b e  s o ld a ft e r  2 0  ye a r s  wi th a l o s s  in pr e s ent value wh i ch is  
sub s t ant i a l , but far l e s s  than for t he shu t - in r e s e rve case due, to 
the smal l e r  t o t al vo lum e s .  

COMPARI S ON O F  T OTAL P RE SENT VALUE COSTS OF ALTERNAT IVE METHODS FOR 
PROV I D I NG EMERGENCY S TANDBY SUPP L I E S  

T o  e ffe c t iv e l y  c omp a r e  the c o st o f  ma int aining eme r gency s t and ­
b y  s upp l i e s , i t  i s  ne c e s s ar y  t o  compare t he c o s t s  on a uni t  o f  c a ­
p a c i ty ba s i s . The s e  c omp a r i s ons ar e b a s ed on the t o t al pres ent 
value c o s t  per b ar r e l  p e r  day o f  emer gency supp l y . Thi s compari son 
was b a s ed on the 3 m i l l i on barre l s  per day , 1 8 0 - d ay interrup t ion 
ex amp l e  s p ec i fi ed by the S e c r e t ary of the Int e r i o r  and a s sumes that 
the t o t a l  d en i a l  wou l d  be o ff s e t  b y  s t orage  or p roduc t i on r e s t r i c ­
t i ons . I t  i s  b eyond the s c ope  o f  t hi s  s tudy t o  p o s tu l a t e  the de ­
s i r ed l ev e l  o f  p r o t e c t ion o r  the amount o f  t hat  p r o t e c t ion to  b e  
prov ided b y  s t o r age  or shu t - in c apac ity . 

The un i t  c o s t s  pr e s en t e d  in T ab l e  9 r ep r e s en t  the ons i t e  c o s t s  
f o r  l ar ge volum e  pr oduc t io n  r e s t r i c t i on or s to r a ge pro j ects . The 
co s t  and prob l em s  as s o c i at ed w i th t r ans port in g t he eme r gency s t and ­
b y  s upp l i e s  t o  p o in t s  o f  c o n s ump t i on such as re fine r i e s  are not in ­
cl uded . Dep ending on the vo lume and s our c e  o f  the emergency int e r ­
rup t i on and t he t ype o f  int e r rup t ion (crude o r  produc t s ) ,  thes e 
l o g i s t ic a l c ons i dera t ions  could be s i gn i fi c an t . The s e  w i l l  b e  ad-

* The "pr e s ent value c oncept"  s imp ly r e c o gn i z e s the fact that 
a d o l l ar rec e ived today i s  worth mor e than a do l l ar r e c e ived s ome 
ye a r s  in the fu tur e  by the amount of int e r e s t  or re turn that do l l ar 
can b e  expe c t ed to  e arn . F o r  examp l e , i f  a d o l l ar r e c e ived today 
we r e  inve s t ed in b onds , a savings  p l an or s om e  othe r  investment 
wh i ch e arned int er e s t  at  a r a t e  o f  7 percent , it would  be wo rth 
$ 1 . 9 7 in 1 0  ye ar s . Conv e r s e ly ,  a do l l ar o f  income r e c e ived 1 0  ye ar s 
i n  the futur e i s  wo r t h  only  $ 0 . 5 1  t oday , as sum in g  a 7 p e rc ent inte r ­
e s t  r a t e . Th i s  i s  a commo n  and we l l  accepted me t hod o f  c ompar ing 
the pr e s ent value  of v ar i ou s  futur e  inc ome s t r e am s . 
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dr e s s ed i n  d e t a i l  i n  the final repor t . However , the uni t  c o s t s  at 
the f i e ld l ev e l  do pr ovide a val id  ba s i s  for r anking the c o s t s  o f  
v ar i ous eme r gency supply s ys t ems . 

The r e su l t s  o f  the c o s t  evalua t i on s  are  summar i z ed in T ab l e  9 .  
The y ind i c at e  that  s torage  in s t e e l  t anks or s a l t  dome s i s  a l e s s  
expens ive m e thod o f  provid ing eme r gency s tandby supp l i e s  than re ­
s tr ic t in g  p ro du c t ion . 

The t o t a l  p r e s ent value c o s t  o f  s t orage  i s  onl y  1 0  t o  2 0  p e r ­
c en t  o f  the r e s t r ic t ed produc t i o n  a l ternat ive . P r e s ent value c o s t s  
in T ab l e 9 ar e b as ed o n  a d i s count r at e  o f  7 p e rc en t . Var iou s 
s en s i t iv i ty c a s e s  were eva lua t e d  at  h i ghe r d i s c ount rate s , h i gher 
pr i c e s  and mor e o p t imi s t i c  R/P ' s  fo r the re s t r ic t e d  produc t i on op ­
t ions . Al t hough the ab s o lu t e  co s t s  o f  the var ious  al t e rnat ive s 
chang e s  in the s e  c a s e s , the rank ing o f  the al t e rnat ives d id not . 

ABOVE GROUND STORAGE COSTS 

The pr e s en t  value c o s t  of providing  eme r gency s t andby supp l i e s  
b y  s t e e l  t ank s to rage  i s  ab out $ 9 2 0  p e r  barr e l  pe r d ay b a s ed o n  a 
$ 3 . 0 0 p e r  b a r r e l in i t ia l  c on s t ru ct i on c o s t  for the fac i l i t ie s . A 
$ 5 . 0 0 per  b ar r e l ini t i a l  fac i l i t i e s  c o s t  r e sul t s  i n  t o t al c o s t s  o f  
$ 1 , 2 3 0  p e r  b a rr e l  p er d ay o f  s t andby suppl i e s .  I n  t he 3 m i l l ion 
b ar re l s  p e r  d ay ,  1 8 0 - day inte rrup t i on examp l e , t o t a l  in i t ial  fac i l ­
i t y  co s t s  r an g e  from $ 1 , 7 0 0  to  $ 2 , 8 4 0  m i l l i on b a s ed on $ 3 . 0 0 t o  
$ 5 . 0 0 p e r  b a r r e l  c ons truc t i on c o s t . The inventory c o s t  i s  ab out 
$ 2 . 2  b i l l ion b as e d on crude s to r a g e  f i l l ed over a 3 - ye ar p e r iod 
1 9 7 6  to 1 9 7 8  at an  ave r a g e  o i l  p r i c e  o f  $ 4 . 0 4 per barrel . I n  v i ew 
o f  r e c en t  event s ,  the $ 4 . 0 4  p e r  b ar re l  f i gur e may we l l  b e  unde r ­
s t at e d  for thi s t ime p e r i od . 

UNDERGROUND STORAGE COSTS 

The p r e s ent value c o s t  of p r ov i d in g  em e r gency suppl i e s  by 
me an s  o f  s a l t  dome s t orage  is ab out $ 5 3 0  p er d a i ly b ar r e l  b as ed on 
a minimum c o s t  o f  $ 0 . 4 0  p e r  barr e l  for con s t ruc t i on of the fac i l i ­
t i e s . I f  the c ons tru c t i on c o s t s  are $ 1 . 0 0 p e r  b ar r e l , the t o t a l  
c o s t  inc re a s e s  t o  $ 6 3 0  per  barre l p e r  d ay o f  s t andby supp l y . In 
the 3 mi l l i o n  b arre l s  p e r  day , 1 8 0 - day examp l e  as s umed in the com­
p ar i s on ,  a t o t al ini t i a l expendi ture of $ 2 2 7  t o  $ 5 6 7  mil l i on would 
be requ i r e d  fo r the 5 4 0  mi l l i on b arre l s  o f  s al t  dome s t or age cap a c ­
i ty .  Ag ain , a n  add i t i onal  $ 2 . 2  b i l l i on would b e  required to  pur ­
cha s e  the i nven t o ry . 

Th i s  evalua t i on indi c a t e s  that the t o t al pres ent value co s t  o f  
s a l t  dom e  s t o r a g e  i s  abou t ha l f  that  o f  s t e e l  s to rage . The s e  c o s t s  
are  b a s ed o n  l ar ge vo lume p r o j e c t s . I t  i s  l ik e l y  tha t  t rans port a ­
t i on and ope rat i ng cons i der at i ons wi l l  make emer g ency s to rage in 
s t e e l  t anks w o r e  a t t r ac t ive to ind iv idual compan i e s  in many s p e c i fic  
l o c a t i on s . 
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S OURCE OF S TORAGE I NVENTORY 

Assum in g  that a comb inat i on o f  s t e e l  and s a l t  dome s to ra ge i s  
s e l e c t e d  t o  provide  p ro t e c t i o n  a g a in s t  a 3 m i l l i on b arr e l s  p e r  d ay 
eme r gency , a t o t a l  vo lume o f  about 5 4 0  m i l l i o n  b ar r e l s  o f  crude 
wou l d  be r e qu i re d . I f  t he s tor age wer e deve l op e d  and fi l l e d  over 
a 3 - ye ar p e r i o d , a b ou t  5 0 0  thous and b ar r e l s  per  d ay of crude would 
b e  r e qu ir ed . Thi s  vo lume , i f  ob ta ined throug h  dom e s t i c demand re ­
duc t i ons o r  incre a s ed imp or t s , w i l l  have an appr e c i ab l e  imp act on 
the e conomy and on t he a l r e ady t i ght U . S .  and wor l dwide crude o i l  
supp l y  s i tu a t i on . 

Al t ernative  me tho ds for provid ing supp l i e s  t o  fi l l  s t o r age w i l l 
b e  addr e s s ed in mo re  d e t a i l  in the final report . However , one ob ­
v i ous way t o  m in im i z e  the imp act o f  f i l l ing s to ra ge and to s upp le ­
ment th e s up p l y  s i tua t i on i s  to  d eve l op and produce  NPR - 1  (Elk  Hil l s  
Fie l d )  at c ap ac i t y . Th i s  wou l d  hav e the e ffe c t  o f  t r ans ferr ing a 
por t i on o f  the s e  r e s our c e s  into stor age . 

Al though t he imp a c t  o f  f i l l ing 5 4 0  m i l l i on b ar r e l s  o f  s t o r age 
c an be s i gn i f i cant , i t  i s  sma l l  compared t o  the s upply/demand 
e f fec t s  o f  prov i d ing p r o t e c t ion by shut - in r e s e rv e s  whi ch requ i re 
removing 3 m i l l ion b ar re l s  p er d ay from dom e s t ic crude s upp l ie s  and 
increa s ing impo r t s  by the s ame amount . 

D I S CUS S I ON O F  RE ST R I CT I NG DOMEST I C  PRODUCT I ON 

The t o ta l  p r e s ent value c o s t  o f  prov id ing emer gency capac ity 
by me ans of  shut - i n r e s erve s is  qu i t e  h i gh ( $ 4 , 8 0 0  t o  $ 5 , 2 0 0  p e r  
barr e l  per day o f  c apac i ty ) , wh ich makes  t h i s  op t i on unattr act ive . 
However , i n  v i e w  o f  the extens ive d i s cu s s i o n  thi s approach has re ­
ce ived in the p a s t , i t  i s  approp r i a t e  to  review s ome o f  i t s  othe r 
d i s advant a g e s . 

Shut - in eme r gen cy r e s e rv e s  could b e  provided b y  nat ionw ide 
pr o r a t i on of curr ent  pr o duc t ion to s ome p e r c entage of c apac ity 
su f fi c i ent to  prov ide  the d e s ired l ev e l  o f  pr o t e c t i on . To p rovide 
3 m i l l ion b arre l s  p e r  d ay o f  prot ect ion r e qu i r e s  shut t i ng in 3 mil ­
l i on b arre l s  p e r  d ay o f  crude pr oduc t ion t hrough prorat ion . Th i s  
is  ab out one - third  o f  cur r ent dome s t i c produ c t ion or 8 5  percent o f  
t h e  produc t ion fr om t he s t at e o f  Texas . However , much o f  t he ex ­
i s t ing produ c t i on i s  no t su i t ab l e  for prorat ion . Ab out 1 5  t o  2 0  
perc ent o f  t o d ay ' s  crud e product ion i s  fr om very l ow vo lume we l l s  
wh ich are ec onomi c a l l y  marg inal , and about 2 5  t o  3 0  perc ent i s  
produced und er  s ome typ e o f  improved recovery (wa t e r  floodin g ,  e tc . )  
de s i gned to  inc r e a s e  u l t ima t e  o i l  rec over y . Cur t a i lment o f  these 
op e r a t i ons wou l d  r e s ul t  in actual l o s s  of p r o duct i on and cap a c i ty 
through premature ab andonment s ,  and in the l o s s o f  ul t imate re ­
covery . Thus , only ab out one - h a l f  o f  the current production could 
be pror at e d , r e s u l t ing in a prorat ion fac t o r  o f  3 3  percent fo r 
pr imary produc t i o n . Th i s  would have a dras t i c e conomic imp act on 
the ope rat i on o f  e x i s t in g  f i e lds  and wou l d  al so  dras t i c a l l y  reduce 
inc ent ive s  for the dev e l opme nt of add i t i ona l dome s t ic r e s erves . 
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Fur thermo r e , p r o r a t ion wou l d  r e qu ir e  a mas s ive adm i n i s tr at ive sy s ­
t em and wou l d  l ik e l y  r e s u l t  in ex t en s ive l i t i ga t ion s e ek ing compen ­
s a t ion fo r t he d e ferred  produc t i on . 

S hu t t ing  i n  s e l e c t ed f i e l d s  t o  provide 3 m i l l ion b a rre l s  p e r  
day  o f  p r o t e c t i o n  would al so r e su l t  i n  the d i r e c t  r educ t i on o f  
d ome s t i c  s upp l i e s  by 3 m i l l i on barre l s  p er d a y  and c au s e  t h e  shut 
in of ab o u t  8 . 8  b i l l ion b ar r e l s  o f  r e s e rves . I n  add it ion , i t  wou l d  
r e s u l t  in maj o r  l e gal  prob l em s  s i nc e mo s t  l e as e s  c anno t  b e  main ­
t a ined w i thout  a c tual  p ro duc t i o n � Al s o , l ar g e  mon e t a ry c omp ensa ­
t ion wou l d  b e  r e qu i r ed for the  o p e r a t o r s  and royal ty owners  in the 
s hut - in f i e l d s , and s t a t e  and l oc a l  governments m i ght  a l s o  s e ek 
c ompens a t i o n  fo r l o s s e s  in t ax r evenue s .  I t  i s  l ike l y  that ext en­
s ive  l i t i ga t i on would result  over the value  o f  the s hut - in res erve s . 
Al s o , the d i fficulty  o f  ma int a i n in g  tra ined pe r s onne l and equ ipment 
dur ing l on g  s hu t - in per i o d s  r e p r e s ent s a maj o r  operat ing prob l em .  
Howe ve r , even mo r e  imp o r t ant would b e  the d i fficul ty o f  r ep l ac in g  
3 m i l l i on b a rr e l s  per  d ay o f  supp l ie s  w ith fo r e i gn impor t s  and the 
b al anc e o f  tr ad e  imp l ic a t i on s  o f  such a nece s s i ty .  

The p o s s i b i l i ty o f  finding new r e s e rves whi ch woul d b e  shut in 
to provi de eme r gency s upp l i e s  h a s  a l s o  b e en r a i s ed . I n  v i ew of the 
vo lume o f  r e s erv e s  r e quired t o  provid e 3 m i l l i on b arr e l s  per  day o f  
pr o t e c t i on ( 8 . 8  b i l l ion barr e l s ) , i t  would b e  nec e s s ary t o  l ook t o  
s uch und eve l op e d  but h i gh p o t en t i al a r e a s  a s  t h e  o ffs hore  and the 
Arc t i c . F o r  e xamp l e , finding 8 . 8  b i l l io n  b arr e l s  o f  r e s e rves is  
e quiva l en t  t o  f ind ing n ine f i e l d s  th e s i z e  of East Tex a s  o r  Wil ­
mington . The t o t a l  pr e s ent v alue  co s t  o f  find ing and shutt ing in 
r e s e rv e s  i s  at l e a s t  a s  h igh a s  s hut t in g  in ex i s t ing r e s e rv e s  wh i ch , 
a s  d i s cu s s ed p r ev i ou s ly , i s  an  una t t ract ive a l t ernate  fo r maint ain­
ing eme r g e ncy suppl i e s . 

NAVAL PETRO LEUM RE SERVES 

B e twe e n  1 9 1 2  and 1 9 2 4 , Execut ive Ord e r s  e s t ab l i shed four Naval  
P e tr o l eum Re s er ve s . The purp o s e  o f  the s e  r e s erves  i s  t o  maintain 
p e t r o l eum r e s our c e s  in a s t andby p roduc t i on st atus unt i l  needed 
for nat i onal  d e fen s e . 

NPR - 1 and N PR - 2 ar e l oc a t ed we s t  o f  Bakers f i e l d , C a l i forn i a . 
NP R - 3  i s  l o c a t ed north e a s t  o f  Ca sper , Wyoming , whi l e  NP R- 4 i s  l o ­
c a t e d  on the N o r t h  S l ope o f  Al aska . F i gure 7 i l lu s t r at e s  the l o ca ­
t i on o f  the Nava l P e t r o l eum Re s e rve s . 

NP R- 1 i s  p r e s ent ly produc ing app r ox ima t e ly 4 thous and b arr e l s  
p e r  d ay . The O f f i c e  o f  Nava l P e t r o l eum Re s e rves  e s t ima t e s  that the 
max imum e f f i c i en t  r a t e  of produ c t ion would app rox ima t e l y  2 6 7  
thous and b ar r e l s  p e r  d ay , w i t h  a n  add i t i ona l inve s tment o f  $ 6 9  
m i l l ion . 

NP R- 2 has  b e en unde r  l e a s e  t o  pr iv at e  operators  for about 5 0  
year s and i s  p r e s en t l y  produc ing  at a c apac i ty o f  7 . 9  thou sand b a r ­
r e l s  p e r  d ay . I n  1 9 7 1 , a Navy g e o l o g i s t  advi sed  tha t expl oratory 
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dr i l l ing had no t re su l t ed in t he l o c at ion o f  any add i t i onal pro ­
duc i b l e  o i l  d e po s i t s . The r e fo re , i t  appe a r s  that no add i t i onal o i l  
could b e  ob t a ine d fr om NP R- 2 . 

NP R- 3 h as a cur rent produc t ive c apac i ty o f  about 1 thous and 
bar re l s  pe r d ay , ha l f  o f  wh ich  i s  b e ing  pr oduced . With add i t i onal 
inves tment o f  a b o u t  $ 9 . 4  m i l l ion , it is e s t imated  that the max imum 
e f fic ient r a t e  o f  produc t i on could b e  incr e a s e d  t o  5 . 2  thous and 
b ar r e l s  p e r  d ay . 

NPR - 4  h a s  no t b e e n  ful l y  exp l o r e d  o r  d eve l op ed , and no o i l  i s  
b e ing p roduc e d . This  r e s erve , c ont a in ing approx ima t e l y  2 4  mi l l ion 
acres , i s  l o c a t e d  ne ar the Prudho e Bay F i e l d . Aft e r  the d i s covery 
o f  Prudho e ,  the U . S .  Ge o l o g i c a l  Su rv e y  e s t imated  that th is re s e rve 
could c o nt a i n  as much as 1 0  t o  3 3  b i l l i o n  barr e l s  of o il . Due to 
l ong l e ad t im e s t o  d ev e l op the s e  r e s e rv e s  and t he l ac k  o f  t r anspor ­
tat i on fac i l i t i e s  t o  r e f iner i e s , no o i l  could b e  obt a ined fr om 
NPR - 4  in the event  o f  an eme r gency dur ing the 1 9 7 4 - 1 9 7 8  per iod . 
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I n  connec t ion wi th the eva lua t ion o f  the r e s tr i c t e d  product i o n  
a l t e rn a t e s  for maint aining emer g ency s tandby supp l i e s , a n  ana ly s i s  
was  mad e  o f  the co s t  for provid ing s upp l ie s  from NPR - 1 .  The fi e l d  
cur rent l y  ha s t h e  capab i l ity o f  produc ing 9 5  thou s and b arre l s  p e r  
d ay and d e l iver ing  3 5  tho u s and b ar r e l s  per  day to  r e f ine r i e s  
through exi s t in g  p ip e l ines . To  ach i eve max imum e ffec t ivene s s  as an 
emer gency s upp l y , i t  wi l l  b e  ne c e s s ary to d ev e l op the fie ld to i t s  
i nd ic at e d  MER o f  2 6 7  thou s and barr e l s  per  day a t  an ini t i a l  c o s t  o f  
$ 6 9 m i l l i on fo r we l l s  and fac i l i t i e s  and t o  prov ide  add i t i onal 
p ip e l ine c ap a c i t y  at  a c o s t  of at l e as t  $ 2 5 m i l l i on to  move o i l  
fr om E l k  H i l l s  t o  L o s  Ang e l e s  r e fining cent er s . Th i s  wor k  could b e  
c omp l e t e d  b y  m i d - 1 9 7 5 and the fi e l d  shu t  i n  fo r 2 0  ye ar s unt i l  the 
eme rgency supp l ie s  are a s sume d no  l onger needed . The t o t al p re s ent 
value c o s t  o f  thi s a l terna t ive i s  $ 7 , 1 00  per b arr e l  of eme rgency 
supply pe r day . Thi s i s  b a s ed on an int er e s t  rat e o f  7 p ercent 
and t he p r i c e  a s s umpt ions d i s cus s e d  pr ev i ou s l y . 

The t o t al p r e s ent c o s t  o f  r e s tr i c t e d  produc t i on from NPR- 1 i s  
qu i t e h i gh and , i n  add i t i on , the M E R  rate  o f  2 6 7  thous and b arre l s  
p e r  d ay i s  r e l a t iv e ly ins i gn i fic ant compar ed t o  the t o t a l  l eve l o f  
imp o r t s  and t o  the l eve l o f  imp o r t  inte rrup t ion cons idered  in th i s  
s tudy . Th i s  ind i c at e s  t h a t  a more e ffec t ive u s e  fo r thi s r e s erve 
wou l d  be to p r o du c e  it at  c apac i ty to minim i z e  the imp ac t  o f  fi l l ­
ing  s t or age , wh i ch i s  a muc h l e s s  expens ive eme r gency supp ly alter ­
nat ive on dome s t ic supp l i e s . 

NPR - 4  on t he Nor th S l op e , al though i t  curr ent l y  has no s t andby 
p r o du c ing cap ac i t y , i s  cons i d e r e d  to have sub s t an t i al r e s erve po ­
t en t i a l . Howeve r , thi s p o t ent i a l c annot  b e  deve l op ed within the 
t ime fr ame und e r  c ons idera t i on ( 1 9 7 4 - 1 9 7 8 ) . Al thou gh it m i ght b e  
d eve l op e d  t o  prov ide emer gency capac ity a t  some future date , eco ­
nom i c s  ind ic a t e  t hat th i s  wou l d  b e  a very h i gh c o s t  m e ans o f  pro ­
t ec t i on . Th i s  i s  p ar t i cu l ar l y  true c ons ider ing t he r emo t e ,  h i gh 
c o s t  l o c at i on o f  this  are a and the l o g i s t i c al prob l ems as s o c i at e d  
w i th mov ing any s t andb y p r o duct i o n  t o  marke t .  Ul t ima t e l y , the only 
e ffect ive pro t e c t ion aga ins t an imp o r t  int errup t i on o r  a l ong - t erm 
sup p l y  s ho r t a g e  i s  t o  d ev e l op max imum energy s e l f - su ffic i ency . 
The s e  cons ide rat i on s  sugge s t  that NP R - 4  has l i t t l e  value a s  an 
eme rg ency r e s erve . They ind i c a t e  that the NPR - 4  ac r e a ge should b e  
l e a s ed s o  that i t  c an b e  deve l op ed t o  inc r e a s e  dome s t ic energy 
s uppl i e s .  

I MP LEMENTAT I ON O F  EME RGENCY STORAGE PROGRAMS 

I t  i s  b eyond the s c o p e  o f  thi s progr e s s r ep o r t  t o  addr e s s  such 
que s t i on s  a s  t he t o t a l  vo lumes  o f  s t orage  r equ i r ed in an eme r gency 
r e s e rve s ys t em , the m ix o f  crude and produ c t s  to be s t o r e d , the 
l oc a t i on o f  the s to r a ge , and the m ix o f  under gr ound and ab ove ground 
s to ra ge . Howeve r , the c omp ar at ive t o tal  c o s t s  and in i t ia l  inves t ­
men t s  for the v a r i ous s t o r a g e  o p t i ons perm i t  s ome ob s e rvat ions . 

Any eme r g ency s y s t em i s  l ik e l y  t o  con s i s t  o f  a c omb i nat i on o f  
above ground and und e r gr ound s t o r a g e . Al though s a l t  dome s t orage i s  
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l e s s  co s t ly , l o g is t ic a l  cons i d e r a t i on s  in many c as es may d ic ta t e  
the u s e  o f  s t e e l  t anka ge . Und e r ground s t or a ge , part i cul ar l y  in 
s a l t dome s , is un i qu e l y  adap ted  to  l ar ge vo lume s t orage  app l i c a t i on s  
and woul d b e  p ar t i cu l a r l y  u s e fu l  f o r  s t r a t e g i c  s t orage ( i . e . , s t or ­
age  r e s erved  s tr i c t l y  fo r defen s e  purp o s e s  and i s  not  a p ar t  o f  
wor king i nventory) . The flexib i l i ty t o  u s e  s a l t  dome s t or a ge a s  a 
part  o f  wo r k in g  s to ra g e  i s  somewhat l im i t ed due t o  the phy s i c a l  
l o c at i on o f  s al t  dome s . Howev e r , thr o u gh t h e  s e l ect ion o f  prop er  
l o c at i on s  i n  the vi c i n i ty of  p l anne d  d e e pwat e r  t erminal s and var ­
i ous crude and p r o duct p i p e l i ne s  t o  th e Midwe s t  and Ea s t , the fl ex i ­
b i l i t y  o f  s al t  dome s t or age can b e  gr e a t l y  enhanced . O ther me thods 
of und e r gr ound s to rage  such as mined c av erns and abandoned mine s 
may al s o  find app l i c at ion wher e l oc a l  c ond i t i ons and l o g i s t i c al 
cons i de r at i on s  a r e  favorab l e . 

The c o s t o f  c o n s truct ing and f i l l ing the l arge vo lume s o f  s t or ­
age  whi ch c ou ld b e  r e qu i r e d  wi l l  b e  ve ry sub s tant i al . The f inancing 
of  a p r o g r am of  th i s  m agn i tude and the pr o b l em of  ob t a in in g  supp l i e s  
t o  f i l l  the s t o r a g e  r e quire  that  c ar e ful  p l ann ing and d e t a i l e d s tudy 
p r e c ed e  the e s t ab l i shing o f  r e qu ir ement s for any eme r gency s t o r age 
sys t em . 
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App endix A - - Re qu e s t  L e t t e r s  

United States Department of the Interior 

Dear Mr . T rue : 

OFFICE OF THE SECRETARY 
WASHINGTON, D.C. 20240 

DEC 5 .. 1912 

The United State s i s  in a period of rapidly increa sing dependence on 
imported petroleum. As s o ciated with thi s dependency is the high 
ri s k  involve d to the Nation ' s  e conomic well-being and s e curity in 
the event the s e  ne eded, impo rted ene r gy s upplie s  are inte r rupted 
for any r ea s on. With such an alarming trend it be come s mandatory 
that the Nation 1 s eme r gency preparedne s s  prog ram to insure supply 
of petr oleum be improved without delay. 

Ove r the pa s t  yea r s ,  the Council ha s provided the Depa rtment of 
Inte rior with many outstanding studie s  which have contributed dire ctly 
to prepa r edne s s  fo r a national eme r gency. The Council ' s  r e cent 
compr ehens ive ene r gy outlook study indicate s national policy options 
which will minimize dependence on imported petroleum over the long 
te rm. Howeve r ,  the study doe s not examine and evaluate alternative s ,  
po s s ible eme r gency actions and the re sults of such a ctions in the event 
of a tempo rary denial or ma rked redu ction in the volume of imported 
petroleum available to the Nation during the next few yea r s  ahead. 

The Council is the r efo re reque sted to make a comprehens ive study and 
analy s i s  of po s s ible eme rgency supplements to or alternative s fo r 
impo rted oil, natural gas liquid s and products in the event of inte r ­
ruptions to cur rent levels of imports o f  the s e  ene r gy supplie s .  Where 
pos sible , the r e s ults of  eme r gency measures o r  a ctions that could 
be taken befo r e  or during an emer g ency under pre s ent conditions should 
be quantified.  Fo r the purpo s e  of thi s s tudy only, a s s ume that current 

levels of petrole um imports to the United State s are r educed by denial 
of (a ) 1 .  5 million barrels pe r day fo r a 6 0 -day pe riod, and (b ) 2. 0 
million barr els per day for a 9 0 - day pe riod. 

Of particula r inte r e st are supplements to normal dome stic supply such 
a s : the capability for eme r g ency increa s e s  in production, proce s s ing , 
transportation and related storage ;  the ability to provide and maintain 
an eme r gency storage capability and inventorie s ;  interfuel substitution 
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o r  convertibility of primary fuels in the maj o r  fuel consuming s e ctors ; 
s ide effe cts of abno rmal eme rgency ope rations ; gains in supply from 
varying levels of curtailments ,  rationing and conse rvation me asur e s ; 
gains from temporary relaxation of environmental r e stri ctions ; as 
well a s  the constraints , if any, imp o s e d  by deficient support capa ­

bility if an extraordinary demand o c curs fo r manpowe r ,  materials , 
a s s o ciated capital requir ements and operating expen s e s  due to eme r ­
gency mea sure s .  

Such studie s s hould be completed a s  s oon a s  practicable, with at 
lea st a prelimina ry report pres ented to me by July 1 9 7 3 .  

Mr . H .  A .  T rue , Jr.  
Chairman 
National Petr oleum Council 
1 6 2 5  K Str e et, N. W .  
Washington, D .  C .  2 0 0 0 6  

Sincer ely your s ,  

Hollis M.o Dol e 

Assistant S e c r etary of the Interio r 
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United States Department of the Interior 
OFFICE OF THE SECRETARY 

WASHINGTON, D.C. 20240 

In Re ply Re fer to : 

MOG 

Dear Mr . True : 

In our l e t ter to you o f  Decemb e r  5 ,  19 7 2 , we asked that the 

Nationa l  Pe trol eum Counci l make a comprehens ive s tudy and analysis 
of po s s ib l e  emergency s up p l ements to o r  alternatives for imported 
o i l , natural gas l iquids and product s  in the event o f  interrup­
t ions to current l eve l s  of imports o f  thes e  energy s upplies . We 

are p leased that the Counci l  has agreed to undertake this s tudy . 

Our reque s t  letter s e t  out s everal as s ump t ions regarding petroleum 
sup p ly levels which we now b e li eve require clari fication . Rather 
than a s s uming a reduc t ion in pe tro l eum imports to the United States 
of (a) 1 . 5  mi ll ion barre l s  per day for a 60- day period , and (b ) 2 . 0  
mil l ion barre ls per day for a 9 0 - day p erio d ,  i t  would be more us e ful 

to a s s ume a denia l of (a) 1 . 5 mil lion b arrel s  per day for 90 days , 

and (b ) 3 . 0  million barre ls per day for a period o f  6 months . It 

is anticipated that the Committee wi l l  cons ider the current and 
predicted mix b e twe en crude and p roduct imports in determining 

the impact o f  the as sumed denial s .  

W e  wish to reaf firm tha t a pre l iminary report should b e  submitted 

by July 19 7 3 . 

Mr . H .  A .  True , Jr . 
Chairman 
Nat ional Petrol eum Counci l  
1 6 2 5  K S tree t , N .W .  
Waihingto n ,  D .  C .  20006 

S incere ly yours , 
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App end ix B - - Comm i t t e e  Ro s t e r s  

NAT I ONAL PETROLEUM COUNC I L  
COMM I TTEE ON EME RGENCY PREPAREDNE S S  

C HA I RMAN 

C ar r o l  M .  Benn e t t  
Cha irman o f  t h e  Board 

COCHA I RMAN 

S t ephen A .  Wake f i e l d  

Texas  P a c i f i c  O i l C omp any , I nc . 
As s i s t ant Secre t ary f o r  Energy 

and M ine r a l s  

V I CE CHA I RMAN 

M .  A .  Wr i ght 
Cha i rman of the Board  
Exxon Comp any , U . S . A .  

EX OFF I C I O 

H .  A .  True , J r . 
P artne r 
True O i l  Company 

O r in E .  Atk ins 
Cha irman o f  the B o ar d  
Ashl and O i l , Inc . 

H .  Br idg e s ,  P r e s ident  
She l l  Oil  C omp any 

B .  R .  D o r s e y  
Cha i rman o f  t h e  Bo ard 
Gu l f  O i l  Corpo r a t ion 

Richard J .  G on z a l e z 
Hou s ton , T exa s 

B .  D .  G o o d r i ch 
Cha irman o f  the Board 

U . S .  Dep artm ent o f  the  Int er i o r  

SPEC IAL AS S I STANT T O  THE CHA IRMAN 

Harry Gre en , G ener a l  Manager 
Adm in i s t r a t ive Serv i c e s  
T exas P ac i f i c  O i l  Comp any , Inc . 

EX  OFF I C I O 

Ro b e r t  G .  Dun lop 
C h a i rman of the Board 
Sun O i l  Comp any 

SECRETARY 

Vincent M .  Brown 
Execut ive D i r e c t o r  
Nat ional P e tro leum Coun c i l  

* * * 

John A .  Kaneb , Pr e s ident 
North e a s t  P e trol eum I ndu s t r i e s , Inc . 

W .  W .  Ke e l e r , D ir e c t o r  
Ph i l l ip s  P e tro l eum Comp any 

Wi l l i am A .  Lo ckwood 
Senior Vice  P r e s ident 
F i r s t  Na t i onal C i ty Bank of New Y o rk 

Har o l d  M .  Mc C lure , Jr . 
P r e s ident 
McC lure O i l  C omp any 

C .  B .  McCoy 

Texas E a s t e rn Transm i s s i on Corp . 
Cha irman o f  the Board 

and P r e s ident 
E .  I .  duPont de Nemours & 

C omp any , I nc . 
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Mau r ice  F .  G r anv i l l e  
C h a i rman o f  the B o a rd 
Texaco  I nc . 

J ake L .  Hamon 
O i l  and G a s  P r o ducer  
D a l l a s , T e x a s  

E .  C lyde McG r aw 
C ha i rman o f  the Bo ard 
T ran s cont inent a l  Gas P ip e  

L in e  C orp or at i on 

T om B .  Me dde r s , Jr . 
P r e s ident 
I n dep endent P e t r o l eum As s o c i a t i on 

o f  Ame r i c a  

0 .  N .  M i l l e r 
Cha irman o f  the B o ard 
S t andard  O i l  C omp any o f  C a l iforn i a  

D .  A .  McG e e  
Cha irman o f  the Bo ard 
Kerr -McGee  Corp o ra t i on 

Rob e r t  V .  S e l l er s  
Cha i rman o f  the Board 
C i t i e s  Service  C omp any 

John E .  Swe ar ing en 
Cha irman of the Board 
S t andard Oil  C ompany ( I ndi ana) 

Rawle igh Warner , Jr . 
Cha irman o f  the Board  
Mob i l  Oil  C o rp orat i on 

COORD I NAT I NG SUBCOMM I TTEE 
OF THE 

NAT I ONAL PETROLEUM COUNC I L ' S  
C OMMI TTEE ON EME RGENCY P RE PAREDNES S  

C HA I RMAN 

D r . J ame s S .  C r o s s 
D i re c t o r , E conom i c s and 

I ndus t ry Aff a i r s  
C orp o r a t e  Deve l opment 
S un O i l  C omp any 

SEC RETARY 

Vincent M .  B r own 
E x e cut ive D i r e c t o r  
N a t i on a l  P e t r o l eum C ounc i l  

Thomas H .  Burb ank 
Vice  P r e s ident 
E d i s on E l e c t r i c  I ns t i tute 

K e i th D o i g  
Vice  P re s i dent 
P l ann ing and E c onomi c s  
She l l  O i l  C omp any 

* * 
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COCHAI RMAN 

Duke R .  L i gon , Di re c tor 
U . S .  Office  of O i l  and Gas 
Dep artment o f  the I n t e r i o r  

ALTERNATE SECRETARY 

Andrew Avr amide s 
Deputy D i r e c t or 
N at i onal  P e tro l eum C ounc i l  

* 

C .  M .  Harr i s on 
Op e r a t i ons Manager  
He adquarters  P r oduc t i on Dept . 
Exxon C omp any , U . S . A .  

K enn e th E .  Hi l l  
Executive Vi c e  P re s i dent 
C o rp o r a t e  Finance 
B lythe E as tman D i l l on & Co . ,  Inc . 



Theodore  R .  E ck 
Chi e f  E conomi s t  
S t andard O i l  C omp any ( I nd i an a )  

Harry G reen 
General Manager  
Admi n i s t r at ive S e rvi c e s  
Texas  P ac i fi c  O i l  Comp any , I n c . 

S .  E .  Wat ter s on ,  J r . 
As s i s t ant Manager 
Economi c s  Dep artment 
S t andard O i l  C omp any o f  

C a l i fo rn i a  

S UB C OMM I TTEE 
ON 

EMERGENCY PETROLEUM PRODUCT I ON 
OF THE 

NAT I ONAL PETROLEUM COUNC I L ' S  
COMM I TTEE ON EMERGENCY PREPAREDNE SS 

CHAI RMAN 

C .  M .  Harr i s on 
Ope rat i o n s  Manager 
He adquart e rs P r o duc t ion Dept . 
Exxon Comp any , U . S . A .  

C OCHA I RMAN 

J .  Roy Goode a r l e  
D eputy D i r e c t o r  
U . S .  O f f i c e  o f  O i l  and Gas 
Department o f  the I n t e r i o r  

Char l e s  M .  Al l en 

* 

Exp l o r at i on and P roduc t i on Dept . 
Phi l l ips  P e t r o l e um Comp any 

C o l l i s  P .  Ch and l e r , Jr . 
Pr e s ident 
Chand l e r  & A s s oc i a t e s ,  Inc . 

G en e  F .  C l arke 
Produc ing Department 
S outhea s t  Un i t ed S t a t e s  
Texaco Inc . 

W .  A .  Dan i e l  
Re g i onal P l anning Co o rd inat o r  
Exp l or at i on and P r oduc t i on 
Mob i l  O i l  Corpo r a t i on 

* 
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SECRETARY 

Mar s ha l l  W .  N i cho l s  
Econom i c s  C o o rd inator 
Nat i ona l  P e t r o l eum Counc i l  

ASS I S TANT TO THE CHAIRMAN 

D .  L .  Mc Lal l en 
Sen i or Pl ann ing Spe c ial i s t 
Exxon Comp any , U . S . A .  

* 

Fr ank T .  L l o yd 
D ir ec t o r  o f  Spec i a l  Pro j e c t s  
Re s ervo ir Eng ineer ing Dept . 
At l ant i c  R ichf i e l d  Comp any 

Rex V .  Phe l p s  
Vice Pr e s ident 
P l ann ing and Pr o j ects  Dept . 
War ren P e t r o l eum Comp any 

J .  W .  P ower s 
Mana ger , Hydroc arb on Supp ly 
Tr an s c o  Ene r gy Company 

Wi l l i am S t oke s 
Sys t ems S t o r age C o o rd inator 
Cons o l  Ga s S ervi c e  Comp any 



T .  E .  Dav i s , D ir e c t o r  
Na tural G a s  & G a s  Produc t s  Dept . 
Cont inental O i l  Company 

F l oyd R .  Duncan , Supervi s or 
P e t r o l e um Eng i n e e r ing Sec t i on 
P ro du c in g  Department 
Amo c o  Produc t i on Comp any 

Rob e rt  G .  Jone s 
D i r e c t o r , Indu s try Affa i r s  
Mar a thon O i l  Company 

J .  R .  Te e l , Manager  
Re s e arch & Techn i c a l  S e rvice  
Exp l o r at ion & Produ c t ion Dept . 
S ke l l y  O i l  Comp any 

Mark Wh i te 
Seni or S t a f f  Pl ann ing  Spec i al i s t  
Exp l orat i on D iv i s i on 
Sun O i l  Comp any 

SUBCOMM I TTEE 
ON 

FUE L CONVE RT I B I L I TY AND USE  CU RTAI LMENT 
OF THE 

NAT I ONAL P ETROLEUM COUNC I L ' S  
C OMM I TTEE ON EME RG ENCY PRE PAREDNE S S  

CHA I RMAN 

Ke i th D o i g  
V i ce P r e s ident 
P l ann ing and E c onomi c s  
She l l  O i l  Comp any 

ASS I STANT TO THE CHAI RMAN 

Ray Thoma s s on 
Manager  o f  F o r e c a s t ing 
She l l  O i l  C omp any 

C l aude I .  A l l en 

* * 

Mark e t  Re s e a rch Dep artment 
S t andard O i l  C omp any o f  Cal i forn i a  

Rob e r t  B .  B o s s un g  
Indu s tr i a l  & C onsume r Bus ine s s  
Exx on C omp any , U . S . A .  

R .  B .  F o s t e r  
Manag e r  o f  I ndus t ry P l ann ing 
I n s t i tute  of G a s  T e chno l o gy 

D on a l d  G as p e r  
D i r e c t o r  o f  E c onomic S tud i e s  
Cons o l idat i on C o a l C omp any 
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Rob e r t  E .  P l e t t  
As s i s t ant D i r e c t o r  
U . S .  Off i ce o f  O i l  and G as 
Department o f  the I n ter ior  

SECRETARY 

V inc ent M .  B r own 
Execut ive D i r e c t o r  
N a t i onal P e t r o l eum Coun c i l  

* 

Wa l ter  D .  Man z , Man ager 
Bu s i ne s s  & Env i r onment al S tud i e s  
Mob i l  O i l  Corp o r a t i on 

L .  F .  O ' Donne l l , Manage r 
Proj e c t  Deve l opment 
Advanced  Powe r Sy s t ems 
Gu l f  G eneral Atom i c  Comp any 

Dr . C .  J .  P o t t e r  
Cha irman o f  the B o ard 
Roches ter & P i t tsbu rgh Coal  C o . 

J .  L .  Schenck 
E d i s on E l e c tr i c  I ns t i tute 



Dr . P au l  M .  Hau s e r  
Manag e r , Techn i cal  D iv i s i on 
Pur chas ing Department 
E .  I .  duP ont de Nemour s & 

C omp any , Inc . 

Jame s F .  Sho ok , Ch i e f  
Spe c i al P r o j e c ts S e c t i on 
The Asph a l t  Ins t i tute 

SUB COMMI TTEE 
ON 

PETROLEUM LO G I ST I C S  
O F  THE 

NAT IONAL PETROLEUM COUNC I L ' S  
COMMI TTEE ON EMERGENCY PREPAREDNES S  

CHAI RMAN 

S .  E .  Wat t e r s on , J r . 
As s i s t ant Manager  
E conomi c s  Dep artment 
S t andard O i l  C omp any o f C a l i fo rn i a  

COCHAI RMAN 

Dav i d  R .  O l ive r 
As s i s t ant D i r e c t o r  
P r o g r ams and Analys i s  
U . S .  O f f i c e  o f  O i l  and G as 
Departmen t  o f  the I nt e r i o r  

T .  K .  B at eman 
Supp ly & D i s t r ib ut i on D ep t . 
Texaco I n c . 

S t ephen E .  B e r g e r , Manager  
Supp ly and D i s t r ib ut i on 
As h l and O i l , I n c . 

G l en Burk , Manage r 
Marine Op e r at i on s  

* 

Uni on O i l  Comp any o f  C a l i fo rn i a  

* 

5 5  

SECRETARY 

Andrew Avr amides  
Deputy D i re ct o r  
Nat i on a l  P e tro l eum Counc i l  

AS S I STANT TO THE CHAI RMAN 

D .  J .  Marsh a l l  
C o rp o r at i on Comp t r o l l e r ' s  

Ana ly t i c a l  Divi s i on 
S t andard O i l  Comp any o f  

C a l i f o rn i a  

* 

J .  A .  G r ave s 
As s i s t an t  Manager 
Supp ly Dep artment 
Exxon Comp any , U . S . A . 

Rob e r t  P .  L enn art , Manager  
T r ansp o r t at i on P l ann ing 
Amoc o  O i l  Comp any 

Wi l l i am H .  McCu l l ough 
Vice  P re s i dent 
P e tr o l eum P r oduct s 
Texas E as t e rn T r ansmi s s i on C o rp . 


	COVER
	BODY

